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The effects of various rates of presentation were studied in combination with
massed and spaced, concurrent and nonconcurrent, overt and covert practice modes
on film-mediated perceptual performance. Selected values of the independent
variables were investigated within a 3x3x2 factorial design. and the experimental
treatments were randomly ordered and assigned to 180 graduate students. Three
experimental films were prepared. each containing 24 identical performances of the
criterion task, an unfamiliar knotted figure The films were photographed
simultaneously at different speeds: normal speed and two slow motion speeds. with
verbal instructions programed on tape cartridges. This method allowed examination
of three levels of massed-spaced practice and concurrent-nonconcurrent practice. A
criterion testing period followed the single practice period fo evaluate four
dependent variables, involving step analysis scores and the number of criterion tasks
completed. Using variance analysis and the Duncan New Multiple Range Test,
significant F ratios were calculated for the main effect of rate. The slower rates
were found to be more effective. The data suggest that further research may reveal
significant differences for concurrent-nonconcurrert practice modes and may
demonstrate interactions. (TD
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: SUMHRY

‘T 1"TTHODS CF PRACTICHE

A

E THZ S FECTS OF DIFFREAT
3 ON PFTLI~DIRECTED PZRFORMARNC ES

3 The purpose of this study was to investigate the eifects of

: verious rates of presentation in cowbination with massed and spaced,
concurrent and nonconcurrent practice modes on film-mediated percep-
3 tual motor pevformance. This was a pioneering investigation into

s this combination of variables within 2 factorial design, within a

' single practice session, and under research conditions that were
controlled by the use of medis technology.

240 N

Threc basic films were prepared for the stimulus meterials
and each contained twenty-four identic2l performances of the <
criterion task. The films differed only in the rote a2t which they
were photographed and subsequently presented - normal speed and two

slower motion speeds.

rh &

oA

The criterion task was the tying ard testing of an unfemiliar
knntted figure which involved = series of interrelated steps leading

towards a final merssurable product.

QRGNS ok 4

i Threec levels of mrssed-spacecd praciice were investigated.

3 One third of the subjects watched one criterion task on film and

3 practiced one criterion task alternately throughout the experiment,
A The second group watched three performances and practiced three
tasks alternstely. The third grovp watched six performances and
practiced six tasls alternately.

AR

Concurrent and nonconcurrent practice modes were the velues
of the third variable under investigation, Half of the subjects
watched the performance and then practiced without visual stimmli.
The verbal instructions were programmed on tape cartridges.

LR R TR TR (AL R GR U DK et 201
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The eighteen experimental treatments were randomly ordered
and assigned to one hundred and eighty men and women graduate
students in education 2t Indiana University. The subjects were
tested individually within groups of five in an air-conditioned
lsboratory which was set up like o small portable language laboratory.
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The practice period was followed by & criterion testing period
and four dependent variables were investigoted. Scores were given
for the number of criterion tasks completed and step analysis scores
1 were given.
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The experimental data was analyzed by the use of four analyses
of variance and the Duncan new multiple range test for the signif-
icant differences tetween means. Significant F ratios at the .01
level were found for the main effect of rotes of presentati-n in all
of the experimental problems. Slower rates were mre effective,

No significant difference was found tetween messed-spaced practice
modes. Experimental evidence in some of the problems indicated thet
concurrent modes may be more effective than nonconcurrent wodcs.

The possibility of interactions being found in future research was
suggested. The selected scale of measurement and choice of dependent
variable to be examined appeared to have influenced the amount of

significant difference found.

hpcteiiied s v bt gty L ors 2 i)

This study con serve to generate further research and many
related follow-up studies were suysested and described. The develop-
ment of an integrated body of evidence will lead towards more useful
practices in the instructional proc:.ss involving perceptual motor
learning in such diverse areas as the performing arts, special
educ~tion for the hzndicapped, athletics, vocational educ-tion and
industry. Such resecarch may influence educational practice as well
as provide insight into how complex perceptual motor skills are
learned and how conditions of learning may influence perception

and personality.,

Margeret Anne Patricia Montgomery
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INTRODUCTIOHN

TPeachers in the area of perceptual wmotor lesrnins are confront-
ed with two important tasks. They wust present demonstrations of the
motor skills to be learned by their students and these demonstrations
mist contain all of the crucial cues involved in each skill. Sueh dem-
onstrations serve as models for the students and influence their

performence.

The challenze to the teacher does not end here, however. The
tescher must carefully set the conditions for learning snd vary them
according to the particular situation ané the prohlems of students,
individually =nd collectively. Once the perceptval motor skill has
been analyzed into its corponent parts, the teacher must make decisions
on how this demonstration will be presented to the students »nd how

the students will practice.

The teachin; and performing experiences of the experimenter
prompted this investigation. Rate of presentstion appeared to have an
effect on the motor performance of the experimenter's students but this
factor needed study under controlled conditions and im relation to other
factors such as practice. The results of this study could revezal the
effects of varying the conditions of lecrning and influence the ways im
which perceptual motor skills are presented and practiced.

Glaser (1965) stresses the importance of bridging the eritical gap
between basic psychological research and teaching practices, thus devel-
oping o better defined area of educational research to serve as the link
to trenslate research findings into useful practices. Glaser (1965),
Fleishman (1965), and Lumsdaine (1965) are concerned with education and
training in the instructional process and the role of instructional tech-
nology in industry, the military and in education. They have investigated
many areas of learning and one of the ewphasized areas has heen motor
learning. Glaser feels that specific training rescarch can provide
results that will have useful implications for psycholosicol researeh
as well ns educational practice. .

Cratty (196L) shows similar concern and has analyzed wost of the

uman riovement behavint, He notes the revent in-

jmportant research in h
crease in these research studies and the epplic~tion of the resulus to

such diverse areas as athletics, fine arts, skills for the physically
handicapped, technical skills in industry end education, rhytvhmical
activities such as dance, and the skills involved in the integration of
men-machine systems. He points out that research in human movement
behavior may influence edvcational practice 2nd even more jmportant,
may provide insight into how complex perceptual motor skills are

learned.
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Theory-Oriented, Multivariable Research

Many investigators stress the importarce of theory-oriented film
research. Black (1965); Carpenter (1962); Lumsdaine (198L:) 3 Swith and
Van Ormer (1949) erphasize theoretically-oriented variables rather than
gross characteristics of jinstructional media, thus orfering 2 sou.nder
basig for generalization of results. Lumsdaine discusses the strengths
and #eaknesses of research studies which involve variation of 2 single
factor and those which involve multivarieable experimentation. He con-
cludes that the latter type of resesrch, if kept relatively simple in
design, will probsbly result in broader and more useful generalizations
than the former type. He feels that the wenkness of the single factor
investiuation lies in the researcher's probable neglect of possible
interaction which could lead to confounded results. The literature
suggests the importance of controlled study of the effects of various
rotes of presentation and practice ou perceptual motor performance.

The effect of various r-tes of presentotion might be influenced by the

kind of practice modes used and therefore a multivarisble research de-
ht yield fruitful results.

sign investigating these various factors mig
Experimental Control Through Media Technology

A lack of controlled presentetion of stimulus mw terizls is read-
ily spparent in resezrch 1in motor learning. Live demonstrations differ
even when performed by the same individual expert. This is particular-
1y true when the demonstrator performs at different speeds or rates of
presentation., Lumsdaine (196};) discusses the importance of controlled
presentatinon of stimulus materials and he emphasizes the advantages of
filmed stimulus materials which can then be repeated ad infinitum in
practice situations and test situations. Controlled manipulation of
variables such 2s rates of presentation and repetition is more assured
through the unigue advantage of having captured a criterion perform-
ance permanently on film. Through the use of media technology an expert
performance on film can serve as the stimulus meterial for a varlety of
experimental conditions and rate of presentation can be me nipulated by
the use of varial le speed photography or variable speed projectors.

Rate of Presentation

Studies involving rate of presentation in film-mediated percep-
tual motor learning (Jaspen, 1950; McGuire, 1961 ab; Roshal, 1949,
1961) reveal that slower rates of presentation may positively affect
performance because the subjects would have more time to0 observe and
make a response, However, the researchers sw pyest further controlled
researech, Results from other studies indicate thot other factors may
influence the effectiveness of rate of presentation. Vincent, Ash and
Greenkill (1949) conclude that when a large amount of information is
presented 2t a rapid rate, jnterference occurs and subsequently affects

b
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performance., Hoban 2nd Van Ormer (1950) feel thot the length of the
task or the omount of informitisn contoined in the stimulus meterials
could interact with the r2te of present~tion ~n. -~ffect performance.
Thus, the criterion task rust re carefully selected for this pioneering
study. Represeutative criterion tasks should be selected from the per-
ceptuzl motor spectrum and should be examined individuslly =2nd in

groups in future reseorch.

i
e g

Tumsdaine (1965) feels that the adequacy of the original percep-
tion is criticrl and thot many skilled acts mny occur 00 auickly, thus
hampering the developrent of a stable perceptual pattern. He urges the
use of the unicue advont~res of the slow-motion c-pabilities of motion
picture technology to investitate rate of presentation.

Gropper and Kress (1965) investig-ted forced fast-slow practice
retes in programmed instruction for subjects of high 2nd low intell-~
jgence. They found that intelligence, rote of present2tion and self-
p2ced, fixed-paced practice wodes did interact to produce significant
differences in performance related to verbal comprehension,

There may ke an interesting relationship between the rate of
presentstion and practice 2ud the research that is being done in com-
pression by Travers (196L) where it hos been found thot speeds in
verbal presentztion 2ffect cowprehension ond performance., Humens tend
to edit that which is presented to them verbslly and visuvally and
Travers indicstes that perhaps humans could comprehend at faster rates
of presentation depending on the clarity of the message. This approach
may contrast with thot of the previously mentioned rese~rchers who have
suggested the need for slower rates of presentation,

Massed-Spaced Presentation nnd Practice

Cretty (196L) presents  summory of the research in motor learn-
Ue feels that an exhaustive search of the literature reveals that
the question of whether massed or speced practice is more effective in
motor learning remains lergely vnanswered. He urges further research in
both fine and zross motor learning and particularly advocates research
concerning massed-spaced practice modes within » single practice session,
Cratty reviews the resecrch on massed end spaced practice in relation to
long~term retention and he concludes that the very little research that
has becn donc yields conflicting results. When an experiment consists
of more than one practice session, it is difficult to eXercise control
over the time when the subjects 2re not in the experimentzl setting.

Once research has been conducted on subjects involved in 2 single
practice session, the investigation can be extended to practice sessions

of varying lengths and number.

ing.




Hilgard and Marquis (1961) examined pursuit-motor performance
and found that the massing of practice within 7 single session proved
initially more effective and that the spacing of trials in 2 single
session beeame more effective later in the learninz process, This
agrees with Mednick's (1965) review of resecrch on this topic. He
advocates messed practice when the tasks are relatively short and not
too difficult because there is less chance for work decrement and inter-
trial forgetting. Cratty points out the importance of considering the
1 nature of the task, the length of the retention period ané the amount
- of originsl learning, He feels thawv resezrch reveals that the internal
consistency of the task is a wost important variable and that if a task
is short, although complex, it should be practiced as a whole. This
agrees with the Maccoby and Sheffield (1958, 1961) conclusions when
they point out that whole task practice is more effective when the
subjects are required to perform the task later without instructional

support.

Cratty feels that certain generalizations can be made on the
basis of existing research: (1) The amount of spacing of practice
seems related to the type of task 2nd the stagc of learning reached,
(2) Initial massing of practice appears to be most effective for ac~
quiring a base from which to proceed. He points out that some research
4 indicates that those tasks that reguire visual-motor coordination seem
: most favorably affected by spacing practice while those tasks that are
* largely motor seem most favorably affected by mssed practice. The

perceptual motor skill that has been selected as the criterion task in
3 this investigztion reguires visual-motor coordination and therefore
2 the spacing; practice should prove more effective, On the other hand,
the complex task is unknown to the subjects at the teginning of the
experiment and so possibly initial mssing of practice might be more

4 effective.

gty Ao b
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Cook (1960) feels that his survey of research reveals that audi-
E ences need more repetition of the task than they are usvz2lly given.
5 He feels that designers of filmed stimulus materials are so fomiliar
3 with the task that they tend to underestimate the viewing and practice
- needs of the audience in order for many of them to reach the level of a
criterion performance, Pilot studies will yield date that will enable
the determination of how often the criterion task must be repeated in

experimental investigations.

? Overt and Covert Practice

A Lumsdaine (1965) sugpests thst early forced overt response may
2 lead the subjects into making a response before they are ready perhaps
causin. a stressful situation and, in addition, causing a practice of
errors. He feels that research evidence weighs in favor of the =active
response 2nd practice but he indic=ates that such variables as the nature
of the task, rate of presentation and the amount of practice time in-
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fluences the results and must te more thoroughly jinvestigated., Black
(1965) examined the resecrch and also believes this my be the casee.
Huiett (1966) points out the importoncc of covert rehesrsal in his
symbolic interactionist model of human comrmnic2tion 2nd he feels that
it is here that an individuzl interprets the motiveting stimulus

input pattern and orgonizes his response.

ond Sheffield (1949) report that & fferences
between covert and overt practice modes are lessened when 2 post-test
situstion is znnounced to the subjscts before the nrzctice trials.
However, Michoel and Maccoby (1961) report that practice appesrs to be

the key factor ard that the overt response appcirs to be favored for
verbal material.

Hovland, Lumsdaine

When Michael and Maccoby compared overt versus covert responding
to the same set of questions and when both groups had the same length
of time to respond, they found no difference between the two groups.
This coincides with results of studies by Cook and Spitzer (1960) and
G~ldbeck (1960), Holland (1960) sui;-ests that the relevance of the
responses 2nd cues influences the need for and effectiveness of overt
patterns of responses. ¥oGuire (1955 b, 1961 a) reports on studies
involving retes of presentation and overt-covert practice modes in the
naming of mechanicel parts. Rate of presentation was varied during the
instructional trials but not during the practice trials. There was noO

significent difference between the overt and covert groups at the
covert group was significantly better

slower rate of presentation but the
ate of presentetion. The overt group

than the overt group ot the faster r
was inferior in performance to 2 non-practice group at the faster rate.

Concurrent Viewing and Practice

h the filmed stimulus nmaterials
tice (Harby, 1952; Nelson,

Studies have been designed in whic
have been presented and then followed by prac
1958)., Thus, there is 2n interval between the presentation of a se

quence of motor stimuli and the opportunity for the subjects to practice
what they have observed. This is in contrast to studies (Jaspen, 19503
McGuire, 1955 abc, 1961 abc; Rimland, 1955; Roshal, 1949) where subjects
could practice while they viewed the stimulvs materials. Resrlts in=-
dicate that concurrent practice mey be more difficult at the faster

rate of presentation. The researchers suggested tle need for further
controlled investigation.

Knowledge of Results, Prompting and Confirmation

Iumsdaine (1965) reviews the research ang concludes that knowledge
2 positive effect on perform-

of results after covert or overt practice has &
However, he points out the ambiguity of knowledge of results in

that such knowledge mey be considered an additional, implicit trial. The
importance of smmediate and specific knowledge of results rather than a

right-wrong partial knowledge of results is stressed.

ance.

7
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er (1960) and Irion and Briggs (1957)
show the siperiority of the prompting procedure over the right-wrong
confirmation in prired associntc and seri~l 1 ~rning. Cook reports

the superiority of porti-l prompting ic paired associate m~terials.

Tn nn investi-~tion of concurrent practice and viswing, the film

- stirmlus meterials could scrve 3s 2 prompi O partial prorpt. rhe

3 quality of tosk performance covlé b rsscssed immediately in terms of
the criterion rcasuring stendard that would appear on the filmed
stimulus materials and =zeinst which the subject would test bis

criterion tasks.

Cook {1958), Cook 2nd Spitz

Choice of Inask and Task ipalysis

Gloser (1955), Gagné and Paradisc (1961) end Stolurow (1961)
emphasize the importonce nf specifyin: objectives and tnsk 2nalysis
for the design of research 2nd instruction. Suchk action clarifies the
: terminzl hehavior recuired »né encbles the researchirs to design and
3 revise stirulus materials th2t will cvide subjects towards the desired
3 terminal tehav or. Previous reserrchers h=ve selected knot-tying 2s
the wmotor skill to use in their investi ation of motor learning (Jaspen,
19503 Rimlend, 1955; Roshal, 19L9), This seriel task 1is within the
perceptual wmotor realm and involves a sequence of interrelated steps
leading towards a criterion terminal conclusion. A trace is availzble
for the entire verforrmrce, thus enabling tle evaluation of perform—
ance at any point during the task. rhe finel product mey easlly be

assessed in terms of cuality.

E) R
Bl D Rite.

and length of the task as to whether
into sm~11 sub-tasks involving short

Rese-rch by lMaccoby and Sheffield
(1958, 1961) revenls that the use of short sub-tosk practice segrents
wmay produce Hore effective p.rformrnce durinm. the training period but
may result in a decrement in performance when subjects ore tested on
the whole task without instructionnl support.

¥uch depends on the nature
or not it should be broken down
practice units (Lumsdaine, 1965).

Margolius, Haccoby 2nd Sheffield (1965,1961) report that if a
t2sk appears to be inherently well-organized, the practice of the
of artifi-

natural unit will probsbly be wore effcctive then practice
cially designed stimulvus moterials. This coincides with Zmeson and

wilffts (1957) results that indicate unstructured self-study and

practice by subjects is more effective than forced study and practice

: of ineffectively cued and organized stimilus msterisls. IL appears

; that.. the presentation of the integrated, whole motor task and siwilar

: practice—if the task is relatively short—woulc be more effective
artificially organized and cued film

than presenting subjective,
stimulus meterinals for viewing 2nd practice. 4 choice of the latter
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procecure merits specific =ndé exhaustive researcr because there 2re s9O
many subjective aspects to the protler.

Fodnick (1965) has strveyed the research on serial vertzl learn-
ing whick revenls that the items a2t the beginning and end of a serial
task are easier to learn than those it.mws in the riddle., Cratty (1963)
reports that his research indicet s that this zppears to be the case
in human locomotor learning. Thus, 1t might seem that 2 relatively
shorter task covld be practiced and viewed as ° whole, if it is an
integrnted whonle, wore effectivelr than a2 longer tesk contalning 2
longer mid-section., This indic~tes the recessity of repeating experi-
ments over a variety of similor motor .asks before

useful generaliza-
ti~ns could he made.
Research Influencing Design of Stimulus deterials

The rescarch by Jaspen (1950) and Roshal (1949, 1961) reveals

the importance of presenting tho task from the learner's point of

view, i.e. the suhjective camera ongle of zero degreese.

Lumsdeine (1965) reviews the reserrch on color film versus
black and wnite 2nd no significant difference is the common result.
Lumsdaine and others feel thet future research will show that approp-
riate use of color cues will aid discrimination. Howevcr, inapprop-
riate use could confuse the subject and interfere with learning.
Jospen and Roshal stress the importance of lifelikersss and realism in

The experimentsl films will be in color

the presentation of the task.
in order to show the lifelike contrast of the colored stimulus mater-

ials »nd enkance th: depth dimension.

Kishler indicotes in an inconclusive study (1950) that there
factor involved in a film wherc the audience can
An expert could thus be vsec for
and tre subjects then be
However, this

k and

may be a prestiuc
jdentify with a film performer.
the filmed demonstrotion of the motor skill
informed sirply that the performer is 2n expert.
decision wovld be influenced by the choice of criterion tas

experiment2l procedure..

Cratty (1965) reviews the major theories and research studies
on reminiscence and these studies have cmflictimg results. Cratty
feels that it is viry hard to control what the subjects do dvrimg
these rest intervals and this way partly account for the conflicting
results. Perhaps this is the reason thot Cratty encourages research

into single practice sessions where rest periods a2re not so vital.

s his research studies that appear to

be taught through the exclusive use of
the reasons thet helps to jus-
rch into perceptual motor learn-

Grooper (1965) describe
demonstrate that concepts may
pictures and this could be only one of
tify the use of » silent film in resw«2

9
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ing. Knowlton (1966) would advocate the use of 2 sitent film in
research to avoid the confounding of the audio and visual stirmlus
McGuire (1955 2, 1961 b) found that an accompanylng
Knowlton would suggest that it is
accompnying verbzlization is irrel-
The motion picture is primarily
a silent

varizbles.
norravive aided performance.
difficult to decide whether the
evant in content or just not needed.
a visual medium and an investigation involving the use of
film might be the more effective starting point with an investigetion
of complementary narration deemed an important topic for future re-
sezrch, However, taped verbzl instructions could accompany the pre-
sentation of the filmed stimulus meterials. These instructions would

cover the procedure for practice only.

Roshalts study (1949) indicates the importance of using motion
tation of motor tasks. He indicates that many

pictures for presen
motor skills contain movements that cannot adequately be presented by

still pictures.

Purpose of the Study and the Hypotheses

This study will investigate the effects of selected rates of

n of filmed stimulus wmeterials on the motor performance of
selected levels of mssed-spaced and con-
The hypotheses are as follows:

presentatio
subjects who are engaged in
currenb-nonconcurrent practice wodes.

1. The rate of presentation of filmed stimulus materials
significantly affects motor per formance. The medium rate of presen~
tation will be significently better than the slowest or the fastest

rates.
2, The massed and spaced practice modes significontly affect

motor performance. The medium massed mode will be significantly

better than the spaced or mrsscd modes.
3. The concurrent and nonconcurrent practice modes signif-

icantly affect motor performance. The concurrent practice mode will

be significantly better than the nonconcurrent mode.
i, There is no interzction between rate of presentation.and

massed-spaced practice modes which significently affects motor per-

formance.
5, There is no interaction between rate of presentation and

the concurrent-nonconcurrent practice modes which significantly
affects motor performance.
6. There is no inte

nonconcurrent pra
7. There is no interaction among

nonconcurrent practice modes and rate of
affects motor performance,

10

raction between massed-spaced and concurrent-

ctice modes which significantly affects motor performance,
massed-spaced, the concurrent-

presentation which significantly




The purpose of this study was to investigate the relationship
of three independent variables and their effect on perceptual motor
performance: rste of presentaticn, massed-spaced practice modes, and
concurrent-nonconcurrent practice modes. This problem in research
resulted in the development by the experimenter of a research lab-
oratory containing appropriate research equipment and stimiluvs mat-
erials. The experimental procedures were undertaken with the objective
of ‘testing the hypotheses under conditions that would appropriately
control undesired variability and with experimencal error at a minimum.

Experimental Design

Table 1 presents the basic experimental design that was used,
a 3 x 3 x 2 factorial design. Each stbject was assigned to one experi-
mental condition in which he viewed and practiced the filmed stimulus
materials within a single practice session. This practice session was
followed by a testing period. The dependent variable was the subjects!
pcrformance of the criterion task. The score was based on the number
of accurate criterion tasks that were performed within a specified
testing period. Step analysis scores were recorded during the practice

and testing periods.

Subjects

One-hundred-eizhty men and women subjects participated in the
experiment on a volunteer basis. All of the subjects were enrolled in
graduate intersession courses in the School of #ducation at Indiana
University. There were men and women and their age range was 20

through 55 years.,

Intersession courses lasted 13 days and they met all morning
daily except on Sunday. Consequently, the subjects were available for
testing sessions that were scheduled every afternoon. Many of the
subjects commuted to Bloomington daily and every effort was made to
schedule all subjects at a convenient time and to give all students an
opportunity to be in the experiment. Subjects were told that they
would receive a copy of the experimental abstract later in the summer
which would explain the experiment and their part in it. The students
volunteered readily and the total number of subjects was obtained

without difficulty.

The subjects were tested in groups of five. ifach experimental
condition contained 10 subjects. The 18 experimental conditions were
randomly selected and ordered two separate times and the testing sessions
were conducted in that order throughout intersession. Half of the sub-

11




PABLE 1. EXPERIMENTAL DESIGN
Rate of presentation
Slowest | Medium | Fastest
Massed—spaced |Concurrent and
practice nonconcurrent
modes practice modes
* 1 7 15
Spaced Concurrent
(Watch one 2 8 14
film knot, :
_then prac— Nonconcurrent
tice one)
i 3 9 15
Medium massed |Concurrent
(Watch three 4 10 16
film knots :
then prac—, Nonconcurrent
tice three)
5 11 17
Massed Concurrent
(Watch six 6 12 18
film knots , .
then prac~’ Nonconcurrent
tice six)

*
Concurrent practice mode:
‘stimulus; tie knot during prac

practice with visual

tice interval with

simultaneous viewing of film performance
. :
*Nonconcurrent practice mode: practice without visual

stimulus; tie knot during practice interval with-
out any visual stimulus

12




jects in each experiment2l condition were tested during the first

half of the experiment and the remaining five subjects in each con-
dition were tested during the last half of the experiment, Repli~
cation in the experiment was carried out in two ways: independent
testing within groups of five subjests for each condition and testing
of half of the subjects of each experimental condition on two sep-~
arate occasions. In addition, each subject randomly se lected his

testing position in the laboratory.

The randomization procedure for obtaining subjects and ordering
and assigning treatments was carefully planned within the limitations
of intersession. ZThe procedure for obtaining subjects had to be the
same for all and the procedure adopted was as randomized as possible
under the circumstances. Hays (1965) points out that experimental
designs in which more than one variable is introduced and where other
factors contributing to variance are randomized or systematically
controlled can strengthen the randomization procedure and lead towards
greater experimental precision. In this study it was assmmed that
such controls should have helped to lead towards significant differences
that were more likely a resvlt of differences in treatments rather
than unplanned for differences among the stbjects themselves.

Stirmulus Materials: The Criterion Task
and Criterion Measurment

An expert performer was filmed as she tied an Asian knotted
figure called the Kingfish. The criterion task is presented in Figure
1. This knotted figure involves a sequence of fine motor manipulat-
jons that are interrelated and result in 2n easily observatle and
measurable product of performance. The Kingfish was selected because
the subjects were unlikely to know how to tie it before the experiment.
After the experiment all subjects verified that they had not known
the knot beforehand. Also, it was selected deliberately because it
should not suggest any obvious relationship to such sex-linked act-
ivities as sewing, weaving, boy scoub and navy knotting. It was
deemed important to have a criterion task that was interesting to both
sexes. The alert, intent behavior of all the subjects during the
experiment and their comments later suggested that both seXes found

the task interesting and challenging.

The expert filw performer placed the complcted knot over a
pointer testing device as shown in Figure 2, and tested a correct knot.
If the knot has been tied correctly, it releases without tangling when
one hand is removed from the knot and the other hand pulls the rope
away from the pointing device. If the knot has been incorrectly tied,
it will tangle over the pointing device when the bend-releasing action
is performed. Consequently, the knot can be easily evaluated in a

13
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binary right-wrong scoring systen and immedizte knowled:e of results
is availzble to the subject and the scorer.

Production Controls and Stimulus Materials:
Rate of Presentation

Three 16 millimeter cameras were mounted side by side on a metal
bracket which wes then mounted on a tripod. The tripod was placed on
a scaffold 2nd the expert performer wes photographed from the subjec-
tive zero degree angle with the three cameras simultanecusly operating
at the selected different speeds of 16 frames per second (normal silent
speed), 32 frames per second (twice as slow) and L8 frames per second
(three times 2zs slow)e The three cazmeras simultaneously recorded nine
separate knot-tying performances on 16 millimeter commercizl Ektachrome

color film.

+ &
:
‘l
s
y:
-3
4
T
B

: The film sequence finally chosen was selected on the basis of
all-round clarity in presentation of the steps involved ir the cri-~
torion task. The experimenter and expsrt performer were certain that
the scquence of film they bhad selected was the hetter of the two final
choices. Their judgment proved correct when they presented the final
: two choices to » random group of subjects in a pilot study held during
the semester before the final experiment was conducted. The subjects
missed the critical final cues that were not as well performed in the
second best sequence and as a consequence, they tied incomplete knots.
? The subjects who viewed the chosen sequence of film were able to tie
-2 correct knots and none tied the incomplete knot that was so charac-
: teristic of the other group. Thus, judgment was corroborated by
actual trial of the film with subjects.

A Even though an expert may perform a skill many times 2nd each
5 performance mey look similer or identical to all of the others, the
film analysis of 211 of the sequences revealed the intra-trial diff-
erences, The importance of recording performarce with three cameras
operating simultaneously cannot be stressed enough if identical
stimulus meterials except for the specd variable are to be obtained,

g » \
MR IR oo

The camerss were placed close together on the bracket and from
the photographing position up on the scaffold, the angle differences
were at a minimum. The performer, experimenter and a film consultant
from the iudio-Visual Center were unable to detect zngle differences
in the final films. ‘“'he experimenter had 2 choice between using three
adjacent cameras simultaneously shooting the criterion task and using
one camera to shoot three performances at the different speeds. The
objective was control and to get as nearly identical stimulus mater-
ials as possible. Therefore, the three camera techniove was selected.
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The rates of speed were selected after consultation with experts
in photography on the audio-visval faculty. The slowest speed is
three times as slow ns the normel spced. Three spreds were chosen in
this pioneering study with the intention that more speeds coulc be
selected at random for future situdy if significant differences were
found.

The expert performer rehearsed and was photographed many times
before the final nine sequences were filmed. Each film was analyzed
in terms of crucial cues that must appear on the film. The subjects
are restricted to a two-~dimensional viewing situation in the experi-
ment and they must be able to sce the crucial or critical cues in-
volved in the task. A live performance has a third dimension which
enables the viewer to maneuver into a better viewing position. Con-~
trolled research demands as identical an exXperimental environment as
possible. Conseaquently, every effort was mede to produce the stinmu~
lus materials on film with all of the critical cues aveilable on the
three films thot were as identical as possible except for the control-
led differences in speed.

A pilot study revealed that approximately 30 per cent of the
subjects could complete thris complex, nine-step task if they could
practice 12 knots. The rest of the subjects would range in suep
analysis scores from zero through eight. Twelve was selected as the
nurber of knots to be physically practiced in the experimental treat-
ments in additi»n to the number of knots that would be viewed by the

subjects.

Each of the three films contained 2L knot-tying segments which
were printed from the originzl chosen seowence of film. This tech-
nioue ensured that all subjects would view identical knots except for
speed. Identical lengths of blank leader were placed at the beginning
and end of the three films and between all of the segments. TIhe lead-
er was cut on a frames per second basis to ensure that intervals of
time between film segments were the same for all experimental treat-
ments., Pre-experimental tryouts indicated that 10 seconds of blank
leader would give sufficient time to the subjects to return toc the
starting position for the next experimental segment and to listen to
the brief taped instructiens.

The .xperimenter edited the 2L identical segments for each

film and w:de certain that they all started and finished on the same
frame of sctinn relative to the speed of the film., The experirenter
took special precautions to make strong splices. A hot splicer was
used and the films were checked by the electronic film inspector in
the Audio-Visual Center before and during the experiment. It was im-
perative not to have malfunctions of materials or eguipment during the
experiment and there were none,

17
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Sixteen willimeter color film was used in order to provide the
clzarest, most realistic picture possirle. Preliminary film wrs shot
in black 2nd white as uwell 2s color. Color filwm was selected tecavse
it provided wore depth dimension which was so necessary in the trans-
mission of the criticzl cues jnvolved in this perceptual motor task.

The pilot study provided jnformation which influerced production
factors =nd suhseauent experimentzl procedurcs. The pilot study
revealed which film sequence W2S better. The use of 16 millimeter loop
and reel film was examined within the experirental setting of the pilot
study 2nd presentrtion on reel was much wore ¢fficient and less prone
+to malfurction, Detisions werc made on other aspects of the experi-
mental procedure and modifications were made on verbal instructions.
The decision was m=de on the number of criterion tasks to present and
have procticed on the basis of the performence of the subjects in the
pilot study. It was during this pilot study that the experimenter
realized that various p~ris of the suhjects'! performance during the
actual experiment should be evaluated. The pilot study showed that
it was possible to test a group of subjects as individuals simultane-
ously if langunge laboratory cubicles wert c¢eveloped and if A 16

millimeter picture were used.
Stimulus Foterisls: Taped Instructions

re pleced on t2pe cartridges

The experimental instructions we
ve »s identical instructions

so that all of the subjects would recel
as possitle., The cartridges containing the introduvctory and testing

instrvetions were played to =21l suticcts, The cartridees containing
the instructions for the various experimental treatments wers as
identical as possible but had to contain some differences that
directly related to each vnigue experimentsl condition. A more
detailed description of the contents of the t2ped cartridges is

conteined in Appendix A and Appendix B.

Tape cartridge recording and playing equipment was obt2ined on
1oan from the Audion Corporation. Tbis wpit is attached to, and
synchronized with, a Technicolor 8 millimeter cartridge projcctor.
The complete unit could be used on an auto-tutorizl, auto-testing
basis and provide auditory and visual stimuli. It was used only for
suditory stimuli in this research study. The 16 millimeter film was
chosen to transmit the visval stimuli because it could provide a
lorger, clezrer pilcture of the complex criterion task. Photographs

of the equipment appesr in Figure 2.

~dvontages that led towards

The tape cartridges provided many
There was no threading problem

more controlled laboratory procedures.

18
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and because the tape was not physically hondlec, it was less prone to
malfunctionin, during the experiment. There were no malfunctions

dvring the experiment.

This particular tape unit permitted the use oi aluminum sensing
tape which could be placed on the zuditory t~pe to stop the playback
at specified points. This greatly reduced the amount of tzpe that was
necessary for the treatment tapes. One cartridge coulé be programmed
for use across the three values of the rate variable. The cartridge
would he prepared for use in the norm2l speed condition. It could then
be used in the comperable treatment within the two slower values.
Consequently, six tepe cartridges were used for the 18 treatments.

Each tape cartridge conteined approximately two minutes of tape.
Sensing tape was placed at specified points throughout the t=pe. The
tape machine would transmit the appropriate instructions and then
automaticelly stop 2t the sensing tape point. The experimenter would
punch the starting switch the moment the yellow blank leader appeared
on the screen 2nd the next set of instructions would automatically be
heard. DBasically there were two sets of brief instructions on each
tape. The first set dealt with the viewing instructions =nd the
second set dealt with the practicing instructions. The treatment topes
were programmed for the two sets of instructions with stopping points
and then were ready for use across the rate conditions. The instruc-
tions on each tape cartridge were thus played and replayed a specified
number of times throughout the trestments.

In summary, the tape cartridges had definite advantages in
this experimentel study. The taped instructions which then could be
repeated throvghout the treatment 2dded to the control of the experi-
mental procedure z2nd provided economy in the amount of tzpe needed
for use. Ihe sensing t2pe 2nd stopping technique permitted the tapes
to be used across rate treatments, again providing control in the
presentation of stimuli and =zconomy of tape.

The tape cartridges were less likely to malfunction during the
experiment. rlso, no matter how the experimenter might vary in degree
of fatigue or excitement, if she was 2ble to push 2 tutton upon the
cue from the film, the experiment proceeded under cxperiment2l control.
The programmcd film 2nd tapes provided interrelated cues and the
experimenter simply pushed one tope or projector switch upon 3 pre-
determined auvditory or visval cue. There was no malfunction, human
or machine, in the presentation of stimuli throughout the experiment.

The treatment tapes were used only to provide instructions on

when to wateh the film 2nd when to practice the criterion task.
While the film was on the scrcen, there were no zuditory cues.

19




Tt was more economical to use cartridge tspes than conventional
tape reels or sound film. However, the most important factor; underlying
their selection was that their use led to more controlled stimulus
mrterials and consecuently to greater cxperimental precision.

The experimenter recorded her own voice for the taped in-
structions. The taping had to be done when the local F¥ radio
3 station was off the air in order to obtain no interference. The re-
: cording levels were the same for all tapes and the recording tech-
3 niques were as identical as possible, i.e. placement of microphone,
distance of experimenter from microphone, etc. Tmmediate playback and
: comparison with other tapes revealed any discrepancies to the experi-
E menter and research assistant, Recording continued until they were
" satisfied that the tapes were as identical as possible.
: The tapes were played during the pilot study and the subjects'’
vealed where tape changes and modifications would have

3 performance re
ihe tapes were re-recorded with the modifications.

to0 be mnhde.

An 8 ohm loudspeaker was attached to the external speaker plug
of the tape machtine and this provided better sound for the subjects
during the experiment. A low hum that came from the machine'!s motor

was not heard as 2 consequence,

VAR

AT X0 Fs

Stimulus Materizls: HMassed-Spaced Practice

Cratty (196L) and Lumsdaine (196k) have stressed the jmportance
of conducting research within single practice sessions. Cratty 1in
particuler advocates research into ma ssed-spaced practice modes within
: single practice sessions. Three valuves of this variable were selected
4 fir study. All of these resultant experimental conditions involved
i the subjects in first viewing the same eXpert performance of the one
[ knot a specified number of times and then practicing this criterion
task a specified nurber of times. The three different experiwenta
conditions were as follows:

1. Vatch one knot-tying performance on film; then tie one knot
in practice. ‘'this was done alternately throughout the presentatinn of
the film during the practice period, (spaced)

5. Wetch three knot-tying performances on film; then tie three

knots in practice. This was done alternately throughout the presen-
(medivm massed)

tation of the film during the practice peirod,
3. Wwatch six knot-tying performances on film; then tie six

knots in praetice. This was done alternately throughout the presen-

tation of the film during the practice period. (macsed)

Ay

Wil iy

£11 subjects had an ovvortunity to tie 12 knots during the
practice period. However, the numher of knots they would have tied

20




consecutively at =ny one tire during the practice perin¢ depended on
their experiwmem~l concditior.

The taped verbal instructions controlled the way in which tre
‘ stbjects viewed the film and practiced. Once the film storted, it
3 played continuously through the jdentical film segments and blank
: leader segments. The progrzmmed tepe cartridges ga2ve the instructions
3 when to watch and when to prrctice during the projection of the yellow

blank lezder film segments.

Stimulus Materials: Goncurrent
and tonconcurr<nt Practice

.
=
k>

4
2

dgach of the massed-spaced pr-ctice modes was suvbdivided into
concurrent 2nd nonconcurrcnt practice modes. In the concurrent prac-
tice concitions the subiects watched the film knot first 2né then
watched the film knot while tying their own knot. In the nonconcurrent
practice condition, the stbijects watched the film knot and then tied
their own knot without visusl filmed stimuli. The effect on perfor-
mance of overt practice with ond withovt en accompanying visval stimuli

was under investigestinn.

The subjects in the concurrent nractice counditinse s2w 12 film-
krot segments. In adcition, they procticed while simultaneously view-
ing 12 knots. Thus, they viewed 2); knots and practiced 12 knous,

How they viewed =nd practiced was controlled by the verbal instructions
on the tape cartridges, These were programmed according to the experi-
mental conditions involvirg the valuves of the independent varizbles.

The subiects in the nonconcurrent practice conditions saw 12
film-knot segments. In addition they praciviced 12 knots withovt the

accompanying visuval film stimuli.

Once the film stimulus materials began projecting dvring the
experimental treatments, one koot-tying film segment apprared after
another, with 10 seconds of yellow blank-leader segments between all
of the film performences. The 2], filmed performances appeared on the
screen without interruption during the concurrent experimental con-
ditions. The viewing and prrctice were controlled by the programmed
t~pe¢ instructions and by the r-te of present~tion specified for the
p-rticul~r experimental tre~tment.

i)

The nonconcurrecnt experimental treatments were simil-rly con~
trolled. In ac¢dition, thers was one critical tre~tment control for
the norconcurrcnt experiment~l conditions only. The svbjects in these
conditions ha2s to przctice without seeing the visurl filwmed stimulus
materirls. During the tiwme segments when these subjects were tying
tbhe knot, the projectinn larp w2s turned off. Vhen the yellow
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Blank le~der arrived ot the film gate, the light wos tvrned off ~nd
the tape switch was turned on for the mext instrvcti~ns. The tech-
as the same for all concuvrrent #nd nonconcurrent

nical procedure wa
conditions except for this use of the projection lemp as 2n experi-

mentz1 control

vghovt the noncorcurrent

The nrojector continued to run thro
First, the

experiment~1 conditions for three imporvaint reasons.
motor noise wes held constant for 211 s« biects and thrhushout each
entire practice session, Second, the film segment moved through the
projector znd was constantly serving as the experimenter's check on

the time nllotte¢ to each actuzl knot-tying practice by the subjecis.

As long as the film segment was mo ving through the unlighted pro-

jeetor, the actual knot-tying practice by the subjects continued. As
soon as the yellow blank leader appro~ched the film gate, th: experi-
menter moved to the projector and tr-pe cartridge player and got ready

to turn on the lomp and tope recorder. In ~G¢ition, the experimenter
timed this interv~l with 2 stopwatch. This served as a double check

on controlling the time 2nd freed the experimenter to observe the
subjects' knot-tying practice st clote r-nge.

The third iroortant reason for using this technique is that
it saved wear an¢ tear on the films and helpzé to prevent malfunc-
tions duvring the experiment. Turning the projector on and off
throughout the filwm presentation whuld have greatly jncreased chances
of tearing the film. Turning the lamp on »nd off during the goncon-

s was a calculeied vrisk and could have rcsulted in

current conditions

molfunction curing the experiment. This nrocedure appeared to lead
to the most comtrolizd presentation even with this risk and so it was
adopted for use. There w-s no malfuctio-n of the l~mp in any experi-

ment-1 condition. The lemp was changed once halfway through the
experiment.

A11 of these techniczl decisions led towards more experimental
control and consequently helped to increase experimental precision.

Stimulus Moterials: The Cord 2nd
the Criterion Testing Device

sis of its structural

The criterion task w=as selectec¢ on the ba
cause it did

characteristics, its unfamilzrity characteristic and be
not appear to favor sex-biased activities such as navy “nd seoub
The cord had to be selected with comparsble

knotting ond sewlng.
care. The decision was made to use 2 lightweight seine cord, not
and fabric

thread or rope. GCord sanmples were obtsined from cord
companies 2nd fin2lly one w2S selected for the task. The cord had to

be braided to form » loop ~nd many of the sample cords could not be
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oraided. Fh T the traided loop of cord 2r: presentcd in
Figure I and

The expert film performer wis a2 consult-nt in the preparation
of 21l of the snirmulus materials and she breided the corcs into loops
of various sizes. The pilot study reverled the best size for men and
women subjects and this was 2 loop of L5 inches in length. Smaller
loops handic~pped the wale suvbjects but men and woren suvtjects
hendled the L5 inch loop ersily.

Trisl £ willimeter color film was shot to oht~in the hest
photographic technigues ard alego to see which color would re best for
the background =nd for the loop. Test loops werc m~de of vorlous
colors. Bl-ck was selecteé by the rese-rcher ~né counsult-nts as
the rest color for the cord. The intricate finger actions 2nd cord
manipulations showed vp rest when black cord w-s used.

The criterion testing device wns developed by the experi-
menter and the reserrch assistont. This device was ecsentially a
pointer over which the completed knot could he plnced for evaluation
and immediate feedback to scorer and subject. The device needed a
pointer, a secure b=se and it needed to he in 2 convenient place.
The experimenter drew up 2 design which fv1lfilled these specifica-
tions. The device screwed onto the irndividual testing tnble and
consequently was stable when the knot was tested. The engle of the
pointer wzs placed dirgonally towcrds the subject to allow easy
testing. In addition, an extra projection on the device served 2s a
holder for extrs loops of cord for each subject.

Five identical testing devices were mndc to specificetions at
a local welding shop. They were pointed yellow and served as 2
contr~st with the black cord. Hach testing cevice wns pleced 1n en
identieal position for each subject.

The Laborntory: Equipwment and
Enviromment ~1 Control

The experivent2l laboratory was set wp in an air conditioned
classroom in the School of #ducotion. The summer months in Indl-
ana c2n be very hot znd hrmid »nd it was considered vital to con-
duct the experiment under optimum 2und controlled climate conditions
in the classroom. rihe air conditionec classroom became available
for use st noon d»ily throughout the week. The laboratory could be
set up for experimental use within 15 minutes and victures of the

laboratory setting appeesr in Figure 2.

23

i

R A S A rorsnbtot e P B T sB

AL L

SR S TN T AV T WA st W R A

bttt



GO P s

oy Bl ey

The level of air conditioning was geared for a classroom full
of students. The experimenter opened the classroom windows each
afternoon to let in the warm outside air and keep the temperature in
the low seventies, If this was not done, the temperature would have
dropped to the low sixties and performance could have been affected.
Sweaters were placed on the back of each chair. If a student put one
on, he was instructed to place his arms in the sleeves so he would
not have any restrictions on his hand actions,

The lighting level was controlled by adjustments made in the
venetian blinds throughout the afternoon. The afternoons and early
evenings were bright and sunny throughout intersession and very few
adjustments of the blinds had to be made. No testing sessions were
conducted after dusk. It was considered irmportant to test groups under
comron lighting conditions and to set up testing appointrents daily
within a certain block of time. The subjects in the nonconcurrent
treatments had to have enough light to see during the time the pro-
jector lamp was turned off and therefore this lighting level was
adopted for the entire experiment. The subjects were all involved in
the similar academic schedules and the fatigue and tensions that would
be associated with the concentrated course work of intersession and
the afternoon-early evening block of time was selected for the daily

testing sessions,

The appointments were scheduled with intervals between all
testing sessions. This procedure %helped to prevent the testing
subjects from coming in contact with subjects outside the laboratorye.
A1l subjects were cavtioned not to discuss any aspect of the experi-
ment until they received a copy of the abstract in the mail.

The subjects waited outside the laboratory and the research
assistant had them draw for laboratory seats. Then they signed the
laboratory record book in the appropriate space and filled in the
necessary data about themselves, This provided information on name,
address, sex, age, major and current intersession course, This info-
rmation was listed along side the nunber of their laboratory position

and experimentel treatment,

Placement of eguipment. The position of the laboratory equip-
ment wes merked ard all equipment was placed in the same position for
all testing sessions. The experimenter and research assistant experi-
rzreed  with the placement of the screen and projector relative tvo the
five laboratory individual testing positions. The viewing of the
film performer's complex firger actions was critical. The placement
of the research equipment was determined by ttese actions which were
contained in the center of the film frame.
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Grovp testing ~nd experiment=1l control, The experimenter
considered testing individusl su*jects 2nd then decided that the lab-
oratory covld be set vp ©9 test more subjects »t onec time, though

still retaining the individual testing chezracteristic. Testing
more subjects at one time would not only cut down on the total experi-
mental time brt it would help to ensure th~t the experirment could be

completed during intersession. This procedure wss svccess il during
the pilot study and the decisinn proved a wise one. Testing began on
the second day of intersession znd was completed on the last day of
classes. Testing subjects in groups, though still on 2n individual
besis, reduced the number of testing sessions needed 2nd consequently
helped to decrease the possibile varisbility that world result from
five times as many testing sessions. This procedure would also de-
crease the wear and tear on equiprent and materials and helped to

decrease chancis of malfunction.

The experimenter decided to test five subjects per testing
session for three reasons. Five subjects appearcd to be the maximum
number that should be tested together so thot the differences in angle
and position of viewlng could be kept to a winimum. Also, this num-
ber could be handled by the two scorers dvring the testing session.
Ope scorer evoluated three subjects ~nd the other scorer evaluated
two subjects and oper=tcd the equipment switches. Fin21lly, there
would be 10 subjects in ez2ch experimental condition. By testing fiwve
subiects at a time, half of the subjects in each experimental condi-
tion would he tested in the first holf of intersession and the remrin-
mental condition would be tested in the

ing subjects in ecach exper.m
second half. This procedvre would stren;then the procedures involved

in randomizati~n of subjects and trestmernts »>nd serve as 2 check on
intersubexperimental reliability.

The laboratory setting was developed for testing five sub~
idered and finally

jects at a tiwe. Various testing tahles were consl
five identicel, low individual tables were obtained. The research
assistant andé experimenter tried tatles of various heights and decid-
ed thet the lower individual tables were best for working on the
criterion task and for attaching the testing device. The individual
tables also enabled the plecerent of styrofoam panels between then,
thus ereating five portable, language laboratory individual cubicles,
This lsborstory arrangement is pictured in Figure 2. Five identieal
lightweight contour chairs were ploced at the testing tables. 411 of
the research equipment was casily set up for the experiment and easily
ard conveniently stored 2t the end of cach testing day.

ced vertically between the testing
neir noighbors performing
te with cach other in

The styrofoam panels were pla
tables and subiects were unable to séo b
during the test. rhe subjects did not cowmmunica
the laboratory until the testing session wos over.
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: Prograrmed instructions and svbjects' questions, Once the

’ subjects entered the Tzhoratory, all of the experimental instruc-
tions were given by the tape cartridges, There wss a winirum of liwve
commnication between the experimenter, research assistant and the
subjects. The tape provided time for the subjects to osk questions

at a critical point duvring the testing. Only two subjects asked a

; question., Fortunntely, one subject in the first tested group asked

4 what a subject shovld do during the test if he did not get the knot

3 during the practice. The experimenter told the group to keep practic-
f ing as far as they covld go and keep working during the test on trying
3 to get the knot. It was impossible to insert this statement on the

] cartridge without re-doing the cartridge with the danzer of change in
” tone and emphasis which would then ke 2 sovrce of verience in the
instructims., The experimenter decided to meke this same statement

; live at the so2me question point in each testin. session., The st-te-

' ment to keep working on the steps of the knot during the testing
session was an important addition. The experimenter had this in the
taped instructions but a clearer statement wes needed.
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The Lzboratory: rdvaluation and
Scoring Procedures

it

Selection of scorers. The experimenter and film performcr
were the two persons most fomilisr with the criterion task ond test.
The film performer was not only knowledgeable about the task end

A XIS

A

3 test, she also was an expert in motor learning and hed taught dance
: and courses in movement on the college level for a number of years,

She was the logiczl choice as the research assistant anc scorer in
the experiment.

3 Task analysis and scoring system., The experimenter and research
assistant had worked carefully together in the selection and filming

5 of the criterion task ond in the development of the latoratory. It

: was relatively easy for ther to set up a scoring system for the
testing sessions., They had already analyzed the task into 10 component,
parts or interrelated steps, includin: testing the knot., Togethe

they evaluated the steps in the film performance and in pre-experimental
subjects! performance to make certain that they agreed on their step
scoring system. Their agreement on evaluation of steps and scoring

was easily achieved tefore the experiment began and consequently
inter-scorer variebility should hav. bteen st a minimum, Scorcs were

given for the following sets of hehavior:
1. 'The total number of accurate knots tied d ring the testing

period
2. The totel number of accurate knots tied and tecsted correctly

during the testing period
3., ‘1te highest step rcached in the criterion task during the

practice pcriod
L. The highest step reached in the criterion task during the

testing period.
26
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The experimenter decided before the small pilot study wos
conducted that there was a chance that subjects might tie the knot in-
correctly and lose the entirc score for this mistzke. Some subtjects
might fail to test an 2ccurate knot correctly once or twices others
might fail to tust their knot correctly cach time, therety indicating
that they had not learned this testing step. The choscn overall
scoring system for the criterion test w2s a binary one. The subkject
either completed correctly the scquence of steps involved in the task
in order to score or he failed to complutc the task correctly and
seored zero. The introduction of depcendent variable one added to the
overall snalysis. All accurate knots were eveluated in one analysis
of variance and these scores could help to differentiate the effective-
ness of the various experimental trcatments. The results of the two
analyses could be compared to see if some subjects were not testing
knots correctly and if there were such svbjects, had they reculved
similar treatments. The choice of the scale of measurement and what
is to be measured greatly influences the experirental findings. It is
jmportant to obtain relevant m.osures thet will help 10 differentiate
effectiveness awmong treatments., Conseguently, the experimenter
decided to include measures on dependent variable onc and not to
exclude what might be important experimental data.

The decision to include step analysis scores during the practice
and testing periods was made for similar reasons. Dependent variables
1 and 2 would reveal important informztion on the number of subjects
that were successful and to what degrec they were successful, However,
the data collected under this binary scoring system would reveal
nothing about the vnsuccessful subjects except how many there were.

The experiment wns designed to find out the relative effectiveness of
the various experimental tr.2tments and the experimenter decided that,
if 2t all possible, step znalysis scores could reveal information on
whether subjects improved or declined in performance from the practice
period to the testing period. In addition, these scores would yield
valuable information on all subjects on the comparative eff:ctiveness
of the experimental treatments, This informetion would complement

the data gleaned from the binary scoring system.

During the pilot study the scorers found that they could watch
the subjects' hand actions from 2 position at least two feet behind
the subjects and if they placed themselves Letween subjects, they
would not have to move distractingly back and forth., The film was
projected on the vpper half of the screen 2ud the subjects tended to
1ift their hands up in front of them while tying the knot. This made

the hand action easier to see and to evaluate.

The secorers found in the small pilot study that they could
easily watch the hand astions of their subjects. lost subjects did
not change rapidly throughout the practice and testing periods and

27




g 1 gt et e 4
1L, Nept i 4 Ay

A s e
St o pinatd 33 VL BRI

S et

gt
o

5t gy
e

o

QA3 fOET gy

"
L

LA MR 2

9y e A w
BN O

i

3
£

many of ther would stay at the same step level for more than two
trials. Consceovently, scorers cmuild bhegin to judge how far the sub-
ject woulc ro o the nexti knotting trial. If the scorer wovld wiss
the knotting trial of ~nc surject because he was imvolved in evaluav-
ing the trial of another subject, the rext trial of the rissed subject

would revesl his progreses.

Score books. The scorers prepared scoring record books before
the experiment hegan., Loose scoring shcets that cwld be easily lost
were not us:d. The records werc kept ir two noteronks--one for each
scorer. The rosearch assistant kept the record book for the first
three sihiects and tie experirmenter recorded the performance of sub-
jects in lntoratory positions fovr and five in ber notebook. Indivi-
dual scores and comments were kept in the zppropriate spaces and ob-
servations corcerning the wrnle experirental : rouvp were kept in the
appropriatc spacc. Orservations on other aspects of the experiment
were kept in 2 convenient spsce for each testine session. These
orservations might rave been loct unless they were jotted down quick-
ly and orgenized aficr the experiment was over.

After the experiment was over, the scores were transferred to
scoring sheets that would te sent to the corputer research center.
¥o attempt was mede to examine or transfer the scores and commerts
untii the experiment was over. <The scorers iransierred the scores to
the scoring shests for the cowputer.

Summary of Laboratory Procedure

A summary of the laboratory procedure is presented as follows:

1. The cxperimental treatrents were randowmly selected and or-
dered two separate times, creating two sub-experiments.

2. Subjects volunteered to be in the study and selected a
convenient testing time. Ihese testing times were assigned to experi-
mental treatment based on the random selection order. Five subjects
were tested in one testing session although each subject was tested
individually within the group setting. The five subjects represented
half of the sutjects from one experimental condition.

3. The subjects waited outside the letoratory anc randomly
selected their testing position in the laboratory. The svbjects then
registercd themselves in the subhjcct data book.

i, The subjects entered the latoratory and took their desig-
nated testing ppstion. ‘there was no interaction among subjects until
the testing sessior was over.

5, The visual stimulus materizls were presented on film ané the
verbz1 imstructions were presented on tape cartridges. The experi-
menter controlled the mechanized presentation ~f stimuli by the simple
on-off switches on the appzratus.
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% served zs scorers,

6. The experimenter z2nd res=arch assisiz
sitions throughecut the

each supervising their own 2ssimed testing po
experiment.

7. Once thc taped instructions werc started, the experimemal
testing ses:ion continued on To th. end withoui interruption.

8, The visial snd auditory stimuli were presented ~s follows:

a, Instructional tapc cariridge 1;

b. Instructional tape cartridge 2;

c. txperimental treatment cartridge and filw trcatment—~{irst

half;
d. Replay instructional tape cartridge 2 and rcwind film,

Subjects relex anc listen;
¢, Sxperimental treatrent cariridgc and film treatment -~
second half;

f. Instructional tape certridgc 3 followed by the five minute
test. Conclude with th: remeining instructions on the tepe.

9. The experimenter and research assistant met hriefly with
the subjects after th- test was over and =Crked informally with those
who did not get the completed knot. Usually all of thc subjects
stayed to discuss and work on the knot. They were tolc they were
free to l.ave but most of them stayed until all of the grovp left.
The subjects were again cautioned not to discuss any aspect of the

speriment with anyone until they received a copy of the abstract.

CAperITES it Witn
Each one agree¢ to remain silent.
10, The subjects left the laboratory and the researchers pre-

pared for tbe next group of subjects. The laboratory was dismentled
at the end of each testing day and then set up the following day

after the morning class was over.
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Anslysis

Treatrent of the dnisr collected fror one hundred =nd eihty
subjects bcgan with the transfer of the dete fror the scoring sheets.
Lined scoring sheets were used to record trese driz. This procedure
helped to prevent errors in the trensfer of the scores and in the
punchin:. of the corputer data cards by skillec¢ cord punch operators.
The experirenter »nd rcsearch nssistont transferred 711 of the cota
anéd checkcd tre punched compuvter cords.

The computer cards were prep-rcd according to the requirements
of 2n cnalysis of variance prog rem* which was ~ppropriate for h-ndling
the rultivariable design of the study. One card was key-punched for
each of the one hundred and eighty subjects and ezch card conitzined
211l of the dnta2 necessary for the 2nalysis.

Performance measures were teoken on four depencent voricbles
and four separate ~nalyses of variance were applied to the dota. A
model I anzlysis (Winer, 1962) was judged zs heing most appropriate
becruse the vnlues of the experirental factors werc fixed or silected.

The experimenter wanted to find out the effect of selected
values of three factors on perceptual motor perform~nce. The criterion
test was the nunrber of accurate knots that 2 subject could tie 2nd
test in 2 specified time period ané this performance was the Cependent
variable. The experimenter decided on the basis of the results of the
small pilot study that it would he irportant to collect 2s much rela-
vant data on the performance of the subjects as possible in this
pionecring investigation. Such dats could prove to be extremely use-
ful in evaluation of the hypotheses. Consequently. measures wvere
taken on three other components of the subjects' performance during
the experiment 2nd this resvlted in the four dependent variables.

They are as follows:
1. The total number of accurote knots tied during the testing

period
2. The total number of accurate knots tied and tested correctly

during the testing period
3. The highest step reached in the criterion tnsk duvring the

practice period
L. The righest step reached in the criterion task during the
&

testing period.

#BMDO2V--Analysis of Variance for Factorial Design version of
Moy 20, 196k, He2lth Sciences Computing Facility, UCLA.
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Tre complete results of the four =znalyses of vzriance 2re
curmarized in lables 2-5. e cell and worginzl means for the four
analyscs will 2pp ar in Appendix C. 1Ihc thre. mein effects considered
werc: rate of pr.sentation, masscd and spaced practice modes, and con-
cuv—we-i and nonconcurr.nt proctice modcs. Four sccondary interaction
effects were included: rate and rasscd-spaced practice modes, rate
and coancurrent-nonconcurrent practice ~oacs, masced-spac.d and con-
current-nonconcurrent practice riod. s and finally, rete and masscd-
spaced, and concurrent-nonconcurrent practice rodes. Edwards (1960),
Hays (1965), and Wirer (1962) discuss the assuwptions thet underlie
inferences 2bout truatment effects in an a:alysis of variancc in 2
fixed e¢ffccts model, They fecl that the F test is rotust and that
even when cach populati n departs from normelity, the F test is re-
latively unaffecicd., They feel the assvmption of homogeneity of var-
jance could be violated without undue risk if the number of czses in
each sample is the same. They emphasize the importance of statisti-
cal independence among the error comronents snd that no observation
should ke related to any other observation, The observations made 1in
this experiment were designed to he independent Hres.

ihe F test was eomsidered robust enough ©o reet the needs of
the statistical analysis in thic experiment. The .05 level of cm-
fidence was selected prior to the ewperiment. Only those ratilos ex-
ceedine the appropriste criticsl I vzlues are reported in the tebles.
The error term for this fixed effects model was within the replicated
mean square and it was vsed for all of the r tests (Edwards, 1960;
McGuigan, 19603 licNemar, 1955; Wwirer, 1942)., It was assumed as 2
resuli of the controls set up in this experiment that any experimental
error leading to variance was constant over all of the exp.rirental cells.

dMchiemar (1958) suggests the uce of a pooled error term when
32rbe is tested against S°w and results in a low F ratio that is not
significant at the .05 level. In addition to the chosen error term,
a pooled error t<rm was used for Problers 1 and 2 where the owrall F
ratio was not significant. The resivlts were ;enerally the same when
both error tcrms were used separately in these problems. Only tle
resvlts involving the use of the chosen error term have been reported
unless otherwise mentioned.

Once the results of the analyses of variance were exawined, the
computer cards were prepared according to tre reovirements of 2
. 3% . R
Duncan's multiple range test programs which was appropriate for tie

task of closer inspection of tre means and their significant differences.

P,

ls
s

‘R] ~07V-~Multiple Zarge Tests, vcrsion of October 12, 1965,

-

jealth Sciences Computing Facility, UCLA.
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are present ¢ in tables that follow and discussion
of these resul ¢

s
s are przsente¢ in sections for cach hypothesis.

Havs (1965) points ovt that 2s tre number of comparisons among
rester the probebility that some significant
snce alone. Conseguently, in multiple com-
ost hoc comparisons where Type 2 error
s important not to cxaggerate the 1im-
ifferences.

the means increase, the g
differences are due to ch
parisons and particulsrly in p
is more likely to occur, it i
portance of significant rean d
Zdwards (1960) regards Duncan's multiple range test as being

more powerful when the significance of rore than two means is involved
in the multiple comparisons. Bdwerds nlso feels that the multiple

corparieons of the reans can be race even if the relevant F restio is
not significant bul he urges caution on any subscaquent observations.
Voiiemar (1955) feels that tests on means can b. made safely only when
the overall r ratio is significant. Winer (1962) points out theat
multiple comparisons thet are built into the cxperimental design or
suggested by the theoretical framework shoulc be made rcgardless of
how significent the F ratio wes. However, he vrges extreme caution
when urplanned, a posteriorl comparisons sre made when the overall

F ratio is not significant. The multiple comparisons in this experi-
ment were an outgrowth of the 2xperimental design ~nd theoreticel
Thus, comparisons were m=da for cach hypothesis. How-

framework.
great cavtion should be

ever, in exploratory researchk such as this
exercised in their interoretation.

fidwards (1960) and HcGuigan (1960) rccommend the use of Duncan's

meliiple range test as 8 technicve to be used for closer inspection
of the means once the analysis of variance has yielded th rssvlts on
the overall F ratios. Duncan's muliiple range test provides the rank-
r the different experimentzl problems and the

ing order of the means fo
significant differ-nce. In adcition, it was available in programn
sand consecuvently for

form for operation on the data by the corouter
all of thesz reasons it was adopted for use in the experimental analy-

sis. Significant differences at the .05 level and dove will be re-

ported and a discussinn of results will te made on a wost conservative

bzsis.

s (1965) feels that it is important not to consider the sta-
aificance of results alone but to carefully observe,

record and discuss what appears to be relevant in the cxperirent and

to be a mester but not a prisoner of statistical technigues. Conse-
quently in the sections that follow, the results of the analyses of var-
iance and Duncan's multiple rangs test will be presented. Observations
will be made, 211 the data will be available and any interpretation

of the Duncan test must he regarded with the apprepriate cavtion.

Hay
tisticel sig
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Information in this scction might serve 2s 3 stirulus for further
research.

The enalyses of variancc reveal somc low F rotios which might
reflect more than merely a2 lack of significant cdifference. It could
be that some uncontrnlled variahle was systematicelly in operation and
that the error term reflects 2n experimentsl condition involving more
than error varisnce. However, thes. low ratios are still within the
probability raznge »f keing 2 resuvlt of chence and therefore the hypo-
theses may ve considrred in terms of these resuvlts, The surgestion
of a possible extrezneous variable being in operation is raised only as
a source of future and, perhops fruitful, resesrch. This will be dis-
cusced later.

4 summary of cach analysis of voriance a2rnd a svmmary of the
Duncan mulitple rang- test are presented in Tables 2-6. The cell and
marginal means from the analysis of variance appear in Appendix G, The
section for e=ach hypothesis i:volving the mein eifects contains a sum-
mary table of the marginal meecns of the appropriate factor under ex-
aminatior. The Dvncan new multiple renge test was used to determine
the significant difference bhetween these mezns.

In sectiins that frllow, ezch hypothecis is examincd in terms
of thesc results. #£ach main c¢ffect and each interaction, which form
the bases for the hypotheses, will be examined in terms of the four
dependent variasbles which the corputer program hes labeled as Problem
1 through L. The computer labeled thesc problems as follows ané these
labels will te vsed in the tablee of results and in the discussion:
Problem 1: knots; Problem 2: tests; Problem 3: practice step;
Problem L: test step.

The results of the analysis will n~t prove or disprove the
hypothes s, Actvally, the statistical evicdence will either be in
favor of *he hypothesecs or not ard within the specified level of
probability. This is what will be me=nt in the sections thet follow
when the hypotheses are confirmed or not confirmed.
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Rate of Presentation Effect

Hypothesis I states that: The rate of presentetion of filmed
stirmlus materials significantly affects motor prrformance. The
medium rate of presentation will be si.gnificantly better than the
slowest or the festest rates.

A summary of the rcsults of the complete analysis 1s presented
in Tables 2-5. +the results of the analyses of variance on thke four
problems in performance support the first part of tte hypothesis at
the .05 and .Ol levels of confidence but within the limits of tle
selected values of the variable. lhe rate of presentation of filmed
stirmlus materisls docs significantly aifect motor performences,.

2 oy PP
i - AR T M £ e o i e
A s

An inspvection of the marginnl meEens for rate of presentation
in each of the four problems revezls that the means rank in the
following descending order in terms of the effectiveness of the level
of the treatment: slowest, medium, fastest. The Duncan new multiple
range test was vsed to determine the significant di fferences between
the marginal means. These rcsults are presented in Table Te

TABLE 7. MARGTEAL M®):S FOR RATE OF PRISENTATION TN PROBLEMS 1-L

- - - e em o o omme— —— T T T R - - m—r— —— s o 40 e
apynyiy - Te cwme - e = f = @emmom =

mrmge cwm = - Seammaa——-

emsare-

N T T T i gl S .>-.i. o T e e mea. e atae———

levels of A Problem 1 Problem 2 Problem 3 Problem L

1 slowest L.68333 4.33333 6.71667 i 6.51667

2 wediun 3,28333 3.06667 6.53333 : 6,11667

3 fastest 1.43333 1.21667 11, 90000 L. 91667

Mean differences

S e e i« g e e =
1-2 1.10, 1.27, .18 Lo
1-3 3.252 3.12° 1.81% 1,60°
2-3 1.35" | 2.85¢ 1,63° 1,20%

e e b o8 e mo——— < rm——

fSignificant at p ¢.05
<Significant at p <,01

A significant difference 2t the .01 level was found between
the slowest and fastest pairs of marginal mcans in each of the four
problems, A significant diffcrence at the .01l level was found be-
tween the medium and fastest peirs of marginal veans in Problems 2-L
and at the .05 level in Problem 1. These results give support to
half of the second part of Hypothesis 1 within the limits of the
selected values of the variable. The medium rate of presentation is

S Feme o s TraE s
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significantly better than the f-stest rete, However, the slowest rate

is also superior to the frster rote at the sare level of significanc

The medium rate wos not si.nific-ntly boticr than the slower rote in

this investigation "nd therefore half of the seconé p-rt of Hypothesis
not confirmed. The marginal reezns of th clowest rote ranked

n 211 four of t*e problers slthough they were not signif-

i
L,

sher thon the mo~ns for the medium rete.

d @tz trot wwle revesl sipnif-

,Jo
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ther research wirh
icant differences btetween ms
The results of the analyses
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i ance and an examination of the

marginal mesns in this study cive strong support to tre faollowing con-~
clusions in terms of Hypothesis I but within the limits of the selec-
ted values of this variable. Rate of presentation does si, nificantly

VN

~

affect motor prrformance a2nd the slower rotes of presentation are
significantly better than thre faster rote of prescsnt~tion.

The Dunczn new multiple range test wos used to find the signif-~
jcant differences between the means in 21l frur nroblems. These
results are presented in Tzble 6. Problems 1 and 2 had an insignif-
jcant overall F ratio. The Duncan test revealed the presence of one
homogeneous sthset ir both of these problems, thereby indicating that
no significant differences existed betweer. tre individual means 1in

these two prohlems.

Problems 3 and L which involved step snalysis scores hed
significant overall ¥ ratios which have 2lready been discussed. The
Duncan test revezled the presence of five horogencous subsets at the
.05 level and three homogcneous subscts at the .0l level in Problem
3, Trere were three homogeneous subsets at the .05 and .0l levels
in Problem L. The vertical linwus on Table 6 reveal the subsets in
c¢ach problem and indicate the sisrnificant d¢iifurenc:s between the
means. These differences way be pointed nrut 2nd observatlons may be
made but any interpretation wust be wade with caution for the rcasons

discussed earlicr in this chapter.

The 7. sults of the Duncan test in Problems 1 2nd 2 may be
approached only in very general terms. The results were not signif-
jcant and .sany analysis beyond the listing of th¢ rank order of the
means should te undertaken with the appropriats caution.

Wit this worning stated, thc results of the Duncan test in

the first two problems revealed that the top four ranking mcans were
up of treatments., The means

in the slowcst rate of prcsentation gro
of the medium rate treatments were towa~ds thc midcéle ranges and the
faster trestment means were all ia the lower h=1f of the range.

rmcans of the medium ond slowcr rates.
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o' 3 reve~lec signif-
;d .05 levels and those
in frobler 3 forred =

ihe resulis oi the turcrr test in frot

icant Adiffercnces “wtween re-rs ~L tre
are srhown in table 6. The threc TOTV T E
horogseneous subset =t the .Gl level -~nc ere in the fostest Srouvp
of tre~trments. 1ihe re-n 01 e LOﬂcst T up wos siyniticontly lower
at the 01 level thon nll of the me~ne outside of this svbset. The
six hiyhest renking ro~ns ~erc <1~n1f1coat1 i

()
o=
SJ

h
o

n

U)

l—-'(

1~
0

™y
m

h igher than the lowcs
ranking meon =t the .0l level ~nd four of thest were in the slowest
cronp of trestments.

The results of the Dinc-n test in Problem L reve~led thet th
five lowest mc-ns werc in » homogeneous subset »t the .Cl level. The
lowest three of these re~ns were in the fostest growp of treztments.
The two other significontly low me2ns in this suvbset were ir the
slowest ~nd medium grovp of tre~tments. The two highest me-ns vere
in = homogeneous svkset 2t the Ol levcl 2nd both of these me~ns were

(') ('()

in the slowest grouo of treatmenis. Both» of (hese meons were signif-
icontly better ther the twn lowest mer~ns 2t the .0l level.

An inspwction of the rorking of the me-ns rcve-~ls that the
higher ronked means tend 1o be in the slower tre-~trents ~n¢ tre lower
means tend to be 1in tre foster tre-~trents. rost of the significont
differences 2t the ,01 level 2re between the slovest 2né fastest
grovps of trestments. ihese rrsults tend to parallel the restlts of
the =2nalysis of v-orisnce ard werginrl me=ns. However, the analyses
of veri=nce 2nd marginal me-ns revealed ro sipnificant éiff-rences
between tre slowest anc m divm r-otec of present:tlon.

An examinatisn of the number of subjects in each experimentzl
eondition who werc able to tie tre knot correctly revezlec thi 2s
the rate of precsntetion decrersed, t»c nvmber of successful sutjects
increased. 'lhe resvlts are presented in rable 8,

In sumrary, the resvlts of the four ~nalyses of vari-mnce 2nd
the exarminstion of the mergin-l merqns give strong support to the foll-
owing conclusions in terms of the hypothesis btut within the limits of
the selected values of the varioble. 3rte of presentation does
significently ~ffect perceptual motor performonce and thc slower
rates of presentation arc significontly tetter than the faster r-te
of present-tion,
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l'assed~Spaced Practice kode Zffect

Bypothesis IT states that: The massed and spaced practice
nodes significantly affect motor performance. The medium massed
mode will be significantly better than the spaced or massed mode,

@ 2y AT RN st

oy

A summary of the results of the complete analysis is presented
in Tables 2-5. The results of the analyses of variance on the four
problems in performence do not support the hypethesis within the limits
of the selected values of this varieble. The analyses of variance 1n
Problems 1 and 2 revealed low F ratios a2nd no significant c¢iff-
erences for this mossed-spaced mein effect. Anclysis of Problem 3
which involved the step anzalysis scores for the practice period
vielded an F ratio that approached the .05 lewel but this disappeared
if the error term was pooled. The results yielded a low F ratio in

b AL AN ¢t s R MY Loy
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D py

p :
e 3 Problem l; where the step analysis test scores were given,
: The results of these analyses of variznce do not confirm the j
E hypothesis, 2ud judgment should bz suspended until further research -
5 o2 has been done on this effect. A significant interaction is suggested 2
E 3 between the selected valies of this vsriable and those of the con- 2
- 3 current 2nd nonconcurrent practice modes in Problems 3 and L, If i
- significent interaction is found, conclusions with respect to either 3
- of the main effects involved must be interpreted with caution. The E
F - effect of selected values of one variable would notv h¢ independent of 3
o the selected values of the other variable. Fowever, an analysis of 5
;4 the evidence on this vossible intsracticn resvlted in the sLspension :
0 of judgment pending Ffurther resesrch. Consecuently, the results on ;
- 5 this mein effect shov1d be anproached with eppropriate cavtion. 7
9 An inspection of the marginal means for the four problems 3
i reveals no significent differences for Problems 1 and 2. The means 3
o rank in the following descending order numerically: spaced, massed, z
- medium massed. These results are presented in lable 9. 7
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1-L

Levels of B | Problem 1 | Problem 2 , Protlem 3 | Problem L

—— . - . e o e= .. = -' P . -- U e et —— - —

1 spaced 3.58333 i 3,43333 ;0451607 6,20000

2 mediun 2 76667 2 .51667 i 6.,06323 5.85000

3 massed 3,05000 2 H6667 i 5.55000 5.50000

Yican differeces

paee N R T Tt T "'j"""' T -
1-2 82 ! L7 [ b3 | .35
1"'3 053 092 ! . 6 i 070
2"'3 129 015 l 053 t 030

e . e - oM .- [ S e i e e e

In Problems 3 »nd L where step analysis scores were given, 2
different order sppcars. The mesns rank in the following descending
order numerically: spaced, medium massed, massed. The 3snalyses of

voriance did aot reveal the presence of 2 significont I ratin at the
.05 level in any of tke problems in the exveriment. However, it 1is

interesting to inspect the ranked orcer end illustrated relationship
of the marginal wmeans of the three massecd-spaced practice mocdes.

In summery, the results from the four 2znalyses of veriznce do
not confirm this hypothesis. & low, insignificant ¥ ratio in three of
the problems incdicetes that there was no mrin effect for massed-
spaced przctice modes in t™is study. 4An examinati-n of the mzrginal
means in each probler yields no siznificant differences. The hypoth-
esis was not confirmed on the hasis oi these sxperimental findin s.

4 presentztion of the resvlts of the Duncan test for the
significant differences retween means m2y be undertoken btut even wore
caution must be exercised in 2ny interpretotion bectuse the overall
F ratios 2nd marginal mean differences wire insignificant.

ch of the prob-

The yenernl results of the Duncen t:st for ea
The

lems h2s been discussed in the cection on the first hypothesis.
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results appear in Table 6.

A R0

¥o significsnt differences were found between the individual
means in Problems 1 and 2. The means are scattered throughout the
three levels of this variable in Problems 1 end 2 and there 1s no

discernible pattern.

A T ———"

Significant mean di fferences were found at the .01 level in
Problems 3 ard L but when these differcnces vwecre eXxamined in terms

Ll

U AT IS E AU DR T o T

¥

)

(TR

b



=

5
2
e

I

v ]

et

.

WAL A
b

T EL R g TR ettt et 3
v
1A

el iy ""','Mg.‘. Ry

Jriiibantie

st S

ot

Bt 2t

g
o

Earitds o

s

&
b
i
33
>
E

KEROA L Eara 1 AN o os T

futrtiennbibis | P paecattit

of this varizble, no discernitle pattern wis founc,

An sxaination of the numbir of subjccts in ench experimental
condition who werc able to tic the knots corructly reveoled th-t as
practice bicame morc masscd, the number of suvccessfrl subjects
declincd. However, the total numbers in ecch level werc so close
that they virtuzlly were the same and periiculzrly in this case vwhen
the overall F ratios were irsiynificant. Ihese results are presented

in Table 8.

In summary the resulis of the fovr »nalyses of variance and

the examinati-r of thx merginsl means co not confirm the hypothesis.

Concurrent-Nonconcurrent Practice iode BEffect

fhe concurrent znd nonconcurrent

Hypothesis III states that:
The con-

practice modes significantly affect motor performance.
current practice mode will be significantly better than the noncon-

current mode,

The svmmery of the resnlts of the complete analyses of variance
is presented in lables 2-5, The resclts of tre analyses of variance
on Problems 1 2nd 2 where the binery scorin:: system was used for the
criverion performance test revealed a low f ratio and no significent
difference. The analysis n1 variance on Problems 3 and l; where step
analysis scores were given yield significant F ratios at the .01
jevel. 7The 2nalysis in Problem L was based on the step analysis
secores giver. during the criterior test.

On thc basis of the results in Problems 1 and 2, the hypoth-
esis is not confirmed. On tre basis of th results of Problems 3
and || where step ~nalysis scores were given to all sutjects, 2ll of
the hypothesis is confirmed within the lirmits of the selectea
values. Judgment should be suspended pendin. further research.
The scales of rx osurement used in the frur problems must be inves-
tigated along with other sc~l.s of reasurerent to dctermine their
influence on rcvealing significant differences,

A significant interaction is suggest d between the rssed~
spaced practice modes and the concurrent and nornconcurrent practice
modes in Problems 3 and L. If siygnificant interaction is found,
conclusions with rcspect to sny of the main effects imvolved must
be interpreted with cautiorn. The effect of selected values of one
variable would not be independent of the selected values of the other
variable. Howevor, ar analysis of the evidence on this possible
interaction res:lted in suspendin judgrent pendin; further research.
Consequently, the results on this main effect should te approached

with 2ppropriatec cavtion.
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The rargin~1 neans for the four problems are presented 1n

-

Tablc ].O .
; CORCURPUNT-KOHCONCURRZINT PRACTICH MOD=S

- ——"— rEm—— = -

— o e ——— e

e etgexa -

- - - - - - —— - ———— e ot =

Problem 2 Probler 3 Problem Lt

S

i ] —— = = e mame dn - e me——. = — - -

Ievels of C Problem 1

1. C")n—
current | 3.16667 2., 2LlhLY 5.7hukl 6.4,6667

2. Noncon-
current ; 3.10000 | 2,90000 5.35556 5.23333

iMean differences

R ———
12 | .16 .06 1.39 i 1.23%

¥Significant at p<.0l
There were no sicnificant differences found between the margi-
However, the marginal mezn of the con-

antly higher at the .0l lewvel in
s were given during the

nal means in Problems 1-3.
current practice mode was signific
Probler i where the step enalysis score
criterion test.

A presentation of the results of the Duncan test for the signif-
jeant differences between means vay be undertaken but more than usual
caution must be exercised becnuse some of the oversll F rotios were
insignificant. The results of the Duncan test appear in Table 6.

Mo significant differences were found between the individual
means in Problems 1 2nd 2. The weans are scattered throughout the
three levels and no discernible prttern whs found. OSignificant mean
differences were found 2t the .01 level in Problems 3 and L. The
three lowest means in Problems 3 formed n homogeneous subset 2t the
.01 level =nd 91l were in the nonconcurrent practice wodes, The
me~n of the lowest group wos significantly lower at the .0l lcwel
than ~11 of the me~ns outside of this subset. The six highest rank-

significantly higher then the lowest ranking mean at

ing means wvere
sncvrrent practice modes.

the .01 levcl and fiv: of these were in the ¢

Duncan test in Problem L revesled that the
five lowest mesns were in a homogeneous subset 2t the .01 level, Four
of these merns were in the nonconcurrerb practice moces., The two
highest means were in 2 homogeneouvs subset at the .01 lewvel. These
means were in the concurrent 2nd nonconcurrent practice modes.

The results of the
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4 cursory inspection of tre ranked nrder of tre me~ns in
Problems 2 aud L reveals thet the Tigher ranked me=ns tend to k¢ 1in
the concurrent practice modes anc the lower ranked means tend to be
in the nonconcurrent practice modes.

An inspaction of the ronked order of the means in the four
proklems susgests some of the concurrent modes may be effective dur-
ing tre nractice period kit they deop lower in the rank order during
the test when svbjects have no vieal stimuli 19 help them perform
the task. ‘ine iwo lowesi mesns-in 21l o the prot.lems were in the

nonconcurrent moce.

An examinetion of tre mumber ~f subjects in each experimental
condition who were able tc tie the knot correctly revealed that a
third more of the stuccessi:l subjects were in the concurrent practice

rndes, Irese results are presented in Table a,

In sumrary, on the hasis of the resvlts of the four analyses
of variance and the examinntion of the marginal means, the hypo-
thesis is not confirmed. Fowever, significant F ratios found in twn
out of the four problems give sufficlent evidence that judgment
should be si spended pending further research.

Rate of Present-tion by ilassed-Spaced
Practice iMode &ffect

Hypothesis IV ctates that: There is no interactinn btetween
rate of presentation =nd massed-spaced practice modes which signifi-
cantly affects motor performance.

A svrmery of the vesults of the complete analysis is presented
in Tables 2-5. The analysis of veoriance yielded insignificant and
vary low F ratins in all of the prorlens., On the rasis of these
results and within the limits of the selected values of the variatles
the hypothesis is confirmed. The effect of the selected value of the
one variable is independent of thre selectec values of the othker
variatle. lhe same differencec oxict tetween the means at. each level
of one variahle regardless of the levels oi the other varietle.

in examination of the cell reans in termg of this hypothesis
reveals no interactions in Problems 1 and 2. The se results are pre-
sented in iable 11. However, Problems 2 end b reveel the possibility
of the slowest rate becoming less effective as the practice mode be-~
crmes more massed. These resulbs are within the probability range

of occurring just by chance.
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analyses of variance and merginal mean differences for

sc voriables have been presented and analyzed in previous
The nsnnlysis »f veriance and margin: 1 mesns rcvealed that
significant differences existed aron; the selectcd rates of prescnta-
tion. HNo significant differences appe~red to exist among the massed-
spaced practice wmodes. The Duncan test results on the mean differences
for each of these veriabtles tended ©o support these findinrs.

The
cach of th
sccetions.

The results of the Duncan test in terms of possible inter-
actions must be regarded with more than usual caution particularly
since the hypotheses of no interactinn have been confirmed. Ko

raction was sugs ested by the Duncan

discernible patterns of overall inte
results which are oresented in iable 6. However, a possible relation-
ship between the slower rates and practice modes was svgsested.

An examination of the numher of subjects 1n each experimental
condition who were able to tie the knot correctly reveals that as
rate of presentation increzses, the number of successful subjects 1n
cach condition decreases in each level of the prectice modes., There
appear to be inverse relationships between rate and practice mode in
the slowest and fastest treatment groups. These results are present-

ed in Table 8.

In summary on the basis of the results of the four analyses of
varisnce and a cautious examinati n of the descrited dota, the hypoth-
esis is confirmed within the limits of the selected values of each of
the varisbles. However, further research shoulc be conducted on the
grounds that the possibility of sowe interaction was suggested in the

examination of the relevant cell meons.

Rate of Presentation by Concurrent-Nonconcurrent
Practice rode Bffect

Hypothesis V states that: There is no interaction between
rate of presentation and concurrent-nonconcurrent practice modes

which significantly affects motor performance.

A summary of the complete analysis is presented in Tables 2-~5.
The analysis of veriance yielded insignificant and low F ratios in
all of the protlems. On the basis of these results ond within the

limits of the selected values of the variables, the hypothesis is
confirmed. ‘1he effect of the selected values »f the one variable 1is
independent of the selected valves of the other variable., The same
differences exist bctween the means ot each level of one variable
regardless of the levels of the other variablee

L9
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3 The analysis of veriance and marginal mean di fferences for

g each of these variables have been oresented and analyzed in previous

3 sections. 'he snalysis o’ variance and mzrginal means revealed that

3 significant differences existed aming the selected rates of presen-
tation. <The hypottesis concerning significant diiferences between

: the concurrent and nonconcurrent practice modes was not confirmed.

3 However, judgment was sispended because Some of the evidence suggested
g that fubture research wight reveal significant differences. The Dun-

E can test for significant differences between individuvsl reans tended

. to support these findings. The marginal means were sinificantly

3 different in rates of presentation but not in conc urrent-nonconcurrent

practice moces.
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The results of the Duncan test in terms of possible inter-
actions must be regarded with more than usual cavtion in the face of
the confirmed hypothesis of no interaction. An inspection of the
results of the Duncan test in Table 6 shows that the means of the
concurrent experimental groups rank higher as the rate of precen-
tation decreases. The significant rean differences appear to fall

within this generalization. However, this observatlon must be re-
garded very cautiously and perheps could serve as a stimulus for
further research into a search for significant interactions.
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An examinetion of the cell means in terms of the variables

inwolved in this hypothesis reveals the possibility of some inter-
systen was used.

action in Problems 1 and 2 where the tinary scoring
No interaction is evident in Problems 3 2nd L. Again, this obser-
vation may serve as a stimvlus for further research btut cevrtainly
mist be regarded with cavtion in the face of tre confirmatinn of the
hypothesis of no interaction. These means are presented in Table 11,

R R M b e

SRt

§ \n eXamination of the number of subjects in each experimental
< condition who were able to tie the knot correctly reveals that as
rate of presentatisn incre=sed, the number of.svccessful subjects de-
creased in both concurrent 2nd nonconcurrent practice modes. The
inspection also reveals that a third more subjects were stccessful in
the concurrent practice mode at each of the rates of presentation.

These results are presented in Table 8.

on the basis of the resvlts of the four analysis

In summary,
of veriance and a cautious exsrmination of the described data, the hy-
sclected values of

pothesis is confirmed within the limitc of tne s¢
each of the veriables. The effect of selected values of the one vari-

able is independent of the selected values of the other variable.
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rassed-Spaced Practice w#ode by Concurrent-
vonc sucurrent Praciice iode sifect

Hypothesis VI states trat: There is no interaction between
massed-spaced practice modes ~na concurrent-nonconcurrent practice
modes which significontly affects motor performance.

A summary of the complete analysis 1s presented in Tables
2-5, The analysis of variance yielded insignificant and low F
ratios in Problems 1 and 2 which involved the criterion test and
binary scoring system. Problems 3 and l: yielded significant F
ratios at tre .05 level. Step analysis scores were iven in thecse
problems. the significant F rotios vanished when a pooled error

term was used.

The analysis of variance and margiral nean differences for
each of these veriatles have reen present~d and analyzed in orevious
sections. Sisrnificant differences did rot aphesr to exist among
massed-spaced practice modes. The wypothesis concerning significant
differences between the concurrert and nonconcurrent practice modes
was not confirmed. However, judgment was suspended because some of
the evidence pointed towzrds the possikility that further research
might reveal significant differences. The marginal means of each
of these variables were not signific-ntly different except in Probs

lem L where the concurrent mncde w2s syperior.

The results of the Duncan test in terms of possible inter-
actions must te regarded with the vsu2l caution and perhaps even
more so with the mixed pattern of F rotios occurring in the four
problems. An inspection of the results of the Duncan test in Table
6 reveals no discernible pztterns in Problems 1 and 2. In Prob-
lem 3 and L the Duncsn results suggest that concurrent practice modes
w7y become more effective as the practice mode becaories more massed.
Conversely, the results svgrest that the nonconcurrent practice mode

re effective as the practice mode becomes more spaced.

may becore m
this general-

The significent wean differences appesr 10 fall within
izotion, However, this observation must be regarded cautiously and

should serve as a stimulus for further research.

An examination of the cell means in Table 11 in terms of the
variables involved reveals the possibility of some interaction in
Problems 1 and 2 where the binary scoring system was used and where
no significant F ratios were fhund for this interaction., The exami-
nation of the cell means in Problems 3 and L reveals a pattern of
interaction., The nonconcurrent practice mode hecomes more effective

as the practice hecormes more spaced.
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an ¢Xamination of the number of subjects in cach experimental
condition who were 2ble to tie the knot correctiy reveals that es the
practice becamc more massed, an increasing number of subjects in the
concurrent mode became more successful., As practice became meore
spaced, an incre=sing numper of subjccts in the nonconcurrent mode
becamz more successful. These results are presented in Table 8.

On the bzosis of the r.sults of the four 2nelyses of varicnce
and 2 cautlous examination of descrited d~tz, the hypothesis is not
confirmed. Even though the ¥ ratios in Problems 1 and 2 would lead
towards 2n acceptance of the hypothesis, the significent F ratios at
the .05 level in Problems 3 and L present evidence that interaction
may exist. The effects of the selected valucs of one variable may
not be independent of the selected values of the other variable.
Judgment should be suspended and further researck should be undertaken
on the m2in and interaction offects of these two variables.

Rate of Presentation by Mzssed-Spaced Practice Mode
by Concurrent and Nonconcurrent Practice Mode Effcct

Hypothesis VII states thzt: There is no interaction among
rate of presentation, massed-spaced practice modes 2nd concurrent-
nonconcurrent practice modes which significontly sffucts motor
performance.

A summary of the complete analysis is presented in Tables 2-5.
The analysis of variance yielded significant F ratios in all of
the problems. The results of the analyscs within the limits of the
selected values of the three variables confirm the hypothesis. [he
interactions of any two of the variables are of the same form for
the separate levels of the third veriable.

This three-way interaction was not statistically significant.
However, it proved interesting to examine the nature of the relation-
ship among thesc voriables in each of the problems. The rate of
presentation and concurrent-nonconcurrent interaction was examined
separately for cach level of the massed-spaced practice modes and
also averaged over the levels of the massed-spaced practice modes
for each of the problems. The means are presented in Table 11.

An examinztion of the means in each problem suggests the possibility
of 2 higher order three-way interaction beiny found in future research.

Winer (1962) cautions ogainst making posteriori comparisons and

particularly when the overzll F ratio is insignificent as it is in all
of the protlems, It should be steted that the results that are graph-
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jcally represented and suvruest tre possibility of interaction caould
pave occirred from within the probability range of chance. It dees
appear importent, however, to Cr-w attentior o the possibility of
imtersctinn beins found in future research becavee the ¥ ratio for
the trree-way interaction avproached the .05 level of siznificence
in Prorlems 3 end L. If signiiicent interaction were found, the

statements on tre main effects of ths veariatless wu1ld have to be
gualified.

{ variance the

In svmmery, on the F 0
the selected values

bypothesis was confirmed vi
of the three veriatles.

Pin2lly, an analysis of the date for ezch problem revealed
that the sest position in the latorztory appeared to have no sig-
nificant effect on performence. The five testing positions were
very close togetrer, although separated by styrofoam panels. Per-
heps 2 seating effect might have been found if more subjects had
been tested at one tire.
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COHCLUSIN.S AND R7COMM 5D ITONS
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The puvrpos¢ of this study w=s 12 investigate the effects of
various rates of prescntetion in corbination with mssed and spaced,
: concurrent and nonconcurrsnt practicc modes on film-meciated per-
"4 ceptual motor performance. The experinentzl evidence provides support
for the followim: conclusions that c:n be made within the limitations

of the selected v-lues of the voriatles, the population that was
level of significence thot was

: represented by the scmple =nd tre
i adopted before the experiment begon:

.
Lok,

W

AN RISV
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#
>
E
<}
3
Es
E:?
ES
kS

=5
Es
Ee.
>

1. Decriases in r-te of presentztion are cccorpanied by
improved perceptu2l motor performance.

2, The sczle of measurement 2nd choice of dependent
: influence the amount of significant differences that =ppeers.
' 3, lMassed-spaced practice moces in and of themselves do not
differ significently but show some evidence of interacting with con-

current and nonconcurrent moces in tests wher step analysis scores

E are given., Judgment on this possible interaction should be suspended

pending further significant evidence.
-nificant mein effect of concurrent-noncon-

i, There is a sig
current practice mocdes on perceptuzl motor per formarce in tests
However, judgment on this main

where step @nalysis scores are siven.
effect should be suspended pending further significant evidence.
5. There are no other significant interactions between or

among the voriables. Any interactions thot are svggested by graphic
: 11lustration of mean differences could bave srisen by chance. Future
: suggested research should be conducted to determine whether the se

interactions egist.

yvariable

Iy o gt
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LLrbton
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i

Faster znd slower rates of presentztion, including stop-motion,
should be investigated. These rates shuld be examincd independently
More massed and spaced modes should be
investigated independently 2

and in various combinatisus.
nd in combination with each other. A
comparable investigation intc combined concurrent

a ~-ponco ncurrent prac-

tice modes should be conducted. An examination of wore values of
cach of the selected variables might yield significant differences
among the values both when the valves are exemined independently and
jp various combinations. Such an investigation might ~lso reveal
significant inter-variable reletionships.

Follow-up research could involve the use of the video tape
recorder for recording the perfnrmance of subjects. These video
tapes could be used in various ways. They could be used for later
examination and verification of scoring. They could be used analyti -
¢celly after the experiment fo compzre performance and revesl in-
formation not plenned beforeh nd. They could be used in the experi-~
ment to investig-te the effects of visual feedback on individusl
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performance. They also could be used in the developing research on
perception where sensory feedback is distorted and delayed and sub-
sequent effects on performance is evaluated.

Once 2 body of scientific evidence begins to develop on the
behavior of individual subjects, investigation could proceed into tle
area of the effect of the group on individual performance. This ex~
periment could be repeated without the panels that separated the stu~
dents from each other. Decoys could be planted in the experimental
groups and the effect of their behavicr on the group could be studied.
For example, a treatment involving established poor conditions of
learning could be adm nistered to different groups of specific intel-

1gence, sex, age, dexterity, level of anxiety, etc. A coached decoy
could be planted in the group and he would be overtly successful du~
ring the experiment. What is the effect on the performance of the
other subjects in the group? This procedure could be used with or
without the decoy and in the group and individual experiment and
yield fruitful results. -The experimemter noticed dvring this in-
vestigation that the poor conditions of learning seem to frustrate
what appeared to be normally successful subjects, #lso, some sub-
jects performed well during the practice period but appeared to
break down under the stress of the testing period., This should be
examined further in individual and group experiments within this
miltivariable framework., Who are these subjects that are affected
by grovp factors and conditions of stress? Levels of organismic
variables carefuily built into the research design can help to pro-
vide this valuable information,

This study can serve to generate further research and many
related follow-up studies were suggested and described. The develop-
meut of an integrated body of evidence will lead towards more use-
ful practices in the instructional process involving perceptual motor
learning in such diverse areas as the performing arts, special ec-
ucation for the handicapped and athletics. Such research may in-
fluence educational practice as well as provide insight into how
complex perceptual motor skills are learned and how conditions of
learning may influence perception and personalitye
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Tape Cartridee 1. You are gocing to s'e 2
then tested to see if it is correct. If the knot
be released when it is placed on the testing a .
correct, it will tangle »n the testing cdevice. You will sce and then
practice the care knot throughovt the entire practice period. You
will be able to weitch the knot teing tied and tested first. ‘ithen you
will have a charnce to tie and test the knot yourself. asvery waich-
ing period is followed by a chence for yov to proctice tying and test-
ing the knot. You will he - iven instrvctins when to watch and when
to tie once the film stzrts. Yov will view ané prnctice uvntil you
hear that your rractice perind is oaver. Then youv will he pgiven a
short test io sre how wmany accrrate knotes yov cen tie in a ceriain
length of time.

is ¢
e

Before you tie each knot, have the coré lying flat on the teble
in front of you just 2s it is now. <rhen pick it vp as the film te-
gins. If yovr cord is tangled from a orevious knot-tying, take an-
other one oif the testing cdevice ard place it ilat on the tsble
re=dy for vse.

You w11 bave the seme amount »f tiwe to tis your knot as is
given for tre knot that is tied on the film, Don't go rerond this
time, TIf yov baven't finished tying your koot witkin the tire limit,
stop 2nd get ready for the next one. When you wzich the knot being
tied on £ilm, your coré should he on tre tatle and rour hence at rest.
(tape stops)

Tape Cartridge 2. watch the firger actlon very carefully
while the knot is being tied. Sowme of the finger actions 2zre slow--
others are cvicker--but every finger actin is important znd the
correct knot can be tied only by uveing all of tte finger actions.
You must use the specific finger use¢ in the film for each finger
action in order o enc up with the correct knot. -2Xemine your knot
ang the Pilm knot often throuvghout the pra¢ t..e session to see if
they ave the same. Tou covld he wissing or doing incorreetly some
of the finrer actions and yet not realize it. Also you coulcd Fe
tying 2n incorract knot that does relesse on the testing device but
is missing one or wore important finger sctisns. Carefrlly notice
the firrl pattern of the film knot and your knot throwghout your
practice period. You shovld check constantly to see that they are
the same. 4Also notice whrich hole in the knot is splaced over the
testing device in order to relesse the knot. Finmally, you may have
the corraect knot p-ttern though sometimes it may not te obvious to
you. Gently move the fingers to sce if the corvect pattern znd test-
ine hole appear-~-now get ready for your oractice period. %atch the
knot and then tie z2nd tesi rour knot according to the instrvctions
that follow. Your practice period will be over when you hear the

command to stop. (tape stops)
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9 Tape Cariridge 3. (These instructions very according to the
g experimental trestwent. The instruciticns for all treatments 2re
§ given in the rexi section of this appendix),

‘
il Bt o

Tape Cartridge L. Stop! Your practice period is cver. Place
3 the loons on the testing device and make sure they aren't tangled.
~§ Place one loop flst on the table in frond of you ready for your test-
E ing period. #How you may relax for a minute before beginning your

test. (tape stops)

Please get ready for the test. (tape stops) You are going to
be tested on the mumber of accurate knots you can tie in the next
five minutes. Tie as meny accurate knots zs you can. Only the acc-
arate ones will count. Keep tying until you set the cormand to stop.
Tf your cord gets tangled, take another Joop of f the testing device.
Place the cord flat on the table in front of you for the first knot
only. Don't pick up the cord until you get the command to start.
Then you may keep the cord in your hands for 2ll the knots from then
on. Rerember--tie ss many accurate knots as yor can in tke next five
and keep tving until you hear the command to stop.

"""‘, \@;‘_."

o5 N Y by
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 Ayantinay s dvi o

minm:tes

fore you test each of your knots, holé the finished knot
osition and c21l ovt the word check. We will look at your knot
quickly and then ask youv to test it on the testing device. Are
there any questions? (tape stops)

S R~ oA ey
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Ready--start! (tape stops)

ol g8
Riaiad LA

2 Stop! The test is over. Please don't discuss any part of
2 this experiment with anyone untll you have received a copy of the
abstract. Thank you for teing in the experiment. (tape stops)

tting the knotb

(=]

% (Insert live comment here) If you have not been gett
ing to get the

f during the practice period, keep practicing and iry
i knot and test it during the testing period.

pe
3
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One Concurrent

Twatch the file knot beinyg tieé and tested. (stop)

Viatch the film knot while you tie and test your knot. (stop)
Put your loop on tie table. (stop)

One Honconcurrent

Tatch The 7ilm knot being tied and tested. (stop)
Kow yov tie an¢ test your knot. (stop

Put your loop on the table. (stop)

Three Concurrent

Tatoh the film knot reiny tied 2nd tested three times in 2 row--
Knot 1. (stop) Knot 2. (stop) nnot 3. (stop)

# Latch the iilm knot while you tie and test three knots in 2 row--
j: Knot 1. ({stop)

3 Put jour loop on the table--tie and ivest snot 2. (stop)

Put your loop on the table--tie and test nnot 3. (stop)

Put your loop on the table. (stop)

Three honconcurrent

Watoh the 7ilm knot reing ticd and tested three times in a row--
Knot 1. (stop) Xnot 2. (stop) Xnot 3. (stop)

Wow you tie ané test three knots in s row--Knot 1. (stop)

Put your loop on the table-~tie and test Knot 2. (stop)

Put your loop on the table--tie 2nd test Knot 3. (stop)

Put, your loop on the t=ble. (stop)

SRGa L i e sind

Six Concurrent
Tatoh the film knot reing tied and tested six times in 3 row--

Knot. 1, (stop) Knot 2. (stop) Xnot 3. (stop) Knot L. (stop)
Knot 5, (stop) Knot 6. (stop)

; Now watch the film knot while you tie and test your knot six times
E — in 3 row--Knot 1. (stop)

1 Put your loop or the teble--tie and test Knot 2. (stop)

g Put your loop on the tatle-~tie and test Knot 3. (stop)

3 Put your loop on the table--tie and test Knot L. (stop)

E Pyt your loop on the teble--tie and test Knot 5. (stop)

; Put your loop on the bable—tie and test Knot 6. (stop)

Put your loop on the tatle. (stop)

N h )
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? Six Nonconcurrent
: Watch the film knot being tied and tested six times in a row--

Knot 1. (stop) Xnot 2. (stop) XKnot 3. (stop) Knot L. (stop)
inot 5. (stop) hnot 6, (stop)

Now you tie and test six knots in a row--Knot 1. (stop)

put your loop on the table--tie and test Knot 2. (stop)

Put your loop on the tahle--tie and test Knot 3., (stop)

put your loop on the table--tie and test Knot L. (stop)

Put your loop on the table~~tie and test Knot 5. (stop)

Put your loop on the table--tie and test Knot 6. (stop)

Put your 1oop on the table. (stop)
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Appendix C
lMeans from Analyses of Var
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Problem 1: EKnots ' Problem 2: Tests
3 Cell numbers Means Cell numbers Means
2 1.111 5.00000 111 4,90000
E 2.112 4,80000 112 4 ,50000
1 3.121 4,10000 121 3.30000
3 4,1 2 2 5.50000 1.2 2 5.00000
g 5.13%1 4,90000 . 131 4 ,60000
; 6.1 3 2 3.80000 1302 3.70000
g 7. 211 2.90000 211 2.90000
1 8. 212 4,40000 21 2 4,30000
1 9. 221 1.90000 2 21 1.90000
d 10, 2 2 2 3.20000 222 3,00000
: .
g 11, 2 5 1 3.,20000 2 %51 2.40000
g 12. 2 3 2 4,10000 2 3 2 3.,90000
j 15. 311 2.3%0000 5311 2.%0000
3 14, 3 1 2 2.10000 312 1.70000
] 15, 3 21 1.90000 321 1.90000
! 16. 3 2 2 0.00000 3202 0.00000
i 17. 3 3 1 2.30000 331 1.40000
1 18, 3 3 2 0.00000 3.3'2 0.00000
Marginal Means Marginal Means
Variables Cate- Means Variables Cate- Means
gories _ gories -
1 1 4.68333 - 1. 1 4.333%3
2  3,2833% 2 3.06567
3 1.43%3% 3 1.21667
2 1 . 5.58%3%5% 2 1 3.43%3%3
2 2.76667 2 2.51667
3 3.,05000 3 2.66667
3 11 3,16667 3 1 - 2.84444
2 5.10000 2 2.90000
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Problem 3: Practvice

Cell numbers

1. 111
2. 112
3, 121
4, 12 2
5. 131
6. 132
7. 211
8. 212
9. 221
10, 222
11. 231
12, 232
13. 311
14, 3 1 2
15. 321
16. 3 2 2
17. 331
18, 3 3 2

Msrginal Means

Variables Cate~
gories

1 1

2

5

2 1

2

3

3 1

2

svep
Means

.70000
.50000
»10000
6.10000
7 .00000

~NJ3N\I~NJ

4,90000
7 .50000
6.00000
6.60000
6.60000

.00000
. 50000
.1000C0
. 30000
.10000

OV\In\Nn\n~a

4,00000
6.60000
2.50000

Means

6.71667

6.53553
4.90000

6.51667
©.083%3
5.55000

6. VLUl
5.35556
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Problem &:

Cell numbers

WWW WD DO HHEE R
WWND MR HFEWW PR FW WM
N HFOFMDF NDHEMNDDFEND PR

Test step

Marginal Means

Variables

Cate-
gories

MDH WOH W H

Means

6.90000
7 .50000
7 .10000
6.10000
6.30000

4,90000
7.00000
5.30000
6.00000
6.0G000

6.900G0
550000
4,90000
5.60C00
.70000
. 20000
.10000

>
3
l7
2.30000

6.46667
5.23333




